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Production of heavy water in the USA 
V. R. Thayer, Director of Du Pont’s chemical process section, 
describes the company’s experience in developing, building and 
operating two full-scale heavy water plants for the AEC 


The high temperature gas-cooled Dragon project 
Due critical in 1963, the design of the OFEC 20 MW reactor 
experiment is well advanced. G. E. Lockett and R. A. U. Huddle 
review development of the design and summarize present proposals 


Engineering Materials and Design Conference, 1960 
The first meeting and exhibition of its kind in the UK will cover 
the development of new components, designs and materials, and 
new uses for established ones 


Physical Society Exhibition, 1960 
Reviewing this year’s show, NUCLEAR POWER has grouped the most 
interesting exhibits for quick reference 


Multichannel analysers 
In the fourth article of our series on electronics for radiation 
letection, F. H. Wells traces the development of nuclear spectrum 
analysis from instruments with a few channels to those with the 
vast number required for elaborate physics experiments 

Theory and practice in shielding 
Designing radiation shields is largely a matter of ‘ guesswork, 
empiricism and faith’, says K. T. Spinney of Harwell. Here he 


reviews the availability and usefulness of current purely theoretical 
methods 
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Thermal stresses due to gamma irradiation 
by M. J. Hillier 

MATERIALS 

Radiation damage in materials 
by A. H. Cottrell 

PROCESSES 

Analysis by paper chromatography 
by J. R. A. Lakey 


PROGRESS IN INDUSTRY 
Radiation sources for industry and research 
High Voltage accelerators now in world market 
Development of rare metals for industry 
New materials must operate under extreme conditions 
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Experimental Reactor Equipment 


DE HAVILLAND NUCLEAR POWER GROUP 
THE DE HAVILLAND ENGINE COMPANY LIMITED 
LEAVESDEN, HERTFORDSHIRE 


TELEPHONE: GARSTON 4000 


















This catalogue can help you! 


If you require industrial 
access materials, we should 
be pleased to forward a 
copy of our catalogue. 

















WELDED OPEN 
STEEL FLOORING, 
STAIRTREADS, 
HANDRAIL STANDARDS, 
HANDRAILING 
WITH 
LIONGRIP 
FITTINGS 


LIONWELD LTD 


MARSH ROAD, MIDDLESBROUGH 


Telephone: 45151 Telegrams: Lionweld 
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Initiating a nuclear reactor fuel fabrication 

: program with disregard of the resulting cold 
. # scrap is like burning money! Davison, as the 
é largest reprocessor of uranium cold scrap, quickly 
= converts useless, but expensive, uranium scrap into 
ls AEC credit amounting to thousands of dollars. 
If you operate a reactor or fabricate fuel for a 
nuclear reactor, you gain a distinct advantage by 
consulting Davison on the economical collection, 
segregation and storage of uranium scrap 

before it is created. Contact Davison today. 

















DEPARTMENT B-302 


w.r.GRACE 2: co. \ 


DAVISON CHEMICAL DIVISION 
ERWIN, TENNESSEE 
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4 3 An increasing number of manufacturers of 
% () plant are using components cast by pre- 
cision methods. In many instances, com- 


ponents previously machined from the 
solid are being produced as castings with 


STEEL Tat 


Intricate designs may be cast in stainless 
and many other steels to close tolerances, 


with good surface finish and freedom from 
F A S T | N G s porosity. Machining allowances are drastic- 

ally reduced, and often eliminated. 

Reduce your manufacturing costs and expe- 


BY PRECISION METHODS dite production by high quality “SOCAST ’ 


steel castings, which will withstand high 
pressures and avoid many repairs and rec- 
tifications in the machine shop. 


FINE STEELMAKERS ~- STEEL FOUNDERS 
ENGINEERS’ TOOLMAKERS 





SAMUEL OSBORN & GCO., LIMITED 
YDE STEEL WORKS7 SHEFFIELD 
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FABRICATIONS for 


ALUMINIUM, ALUMINIUM 
ALLOYS, FULL RANGE of 
HEAT RESISTING STEELS 
including the NIMONIC 
RANGE, STAINLESS STEEL, 
TITANIUM, NICKEL, LOW 
CARBON STEELS and 
ALLOY STEELS. 

_ Manufactured to 
customers own specifications 
and witha HIGH~STANDARD 
of WELDING approved by 
A.I.D., A.R.B, ADMIRALTY and 
io 


wie, 


UNIVERSAL BOILERS AND ENGINEERING CO. LTD 


FULLEDGE WORKS = BURNLEY =— LANCASHIRE — ENGLAND 
TELEPHONE: 3121/2 and 3203 Burnley (3 Lines) Grams: ‘UNIVERSAL’ Burnley 


Associated with BURNLEY AIRCRAFT PRODUCTS LTD Fulledge Works, Burnley Tel: 3121/2 
also Grosvenor St. Stoneyholme, Burnley Tel: 3184 and Britannia Works, Queensgate Burnley Tel: 4102 
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Digital Data Recorder 


-343 gives rapid, accurate print-out 
SOLARTRON ums sua ssconam of multichannel data for every 


> es || industry 

\,— | | 

50 or 100 channel operation 
0.1% absolute accuracy 

Low unit cost per channel 


4-digit display and print-out 











Designed around a highly accurate 
transistorised analogue-to-digital con- 
verter, the Solartron DDR uses the most 
up-to-date design techniques. Commu- 
tation is by sequential sampling from 
sealed relays fitted with gold contacts 
\ to ensure minimum noise. The proven, 
N rugged construction allows the equipment 
to be used on-site in any industrial plant. 





Specification 


NUMBER OF 
CHANNELS: 50 as standard, 
100 to special order 


SAMPLING RATE: 2 channels per second 
INPUT CONDITION: Isolated 
Write now for full details ACCURACY: 0.1% 
RESOLUTION: 0.075% 
COMMON MODE 


THE SOLARTRON ELECTRONIC GROUP LTD. ew Seas iieals 


Victoria Road, Farnborough, Hampshire — Polarity and Quantity 2 


Telephone: Farnborough (Hants) 3000 3” wide paper 


DIMENSIONS: 30° high x 20” wide x 23” 
Tick No 7 on reply card for further details deep (76cmx51cmx58cm) 
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RANGES OF COLVILLES SPECIAL QUALITY STEELS INCLUDE 


ABRAZO Wear-resisting steel 
COLMO Creep-resisting steels 


co.ruer Notch Ductile steels 


COLCLAD Stainless Nickel and Monel clad steels 


CORTEN Corrosion-resisting steel 


DUCOL W 





o Weldable high strength steel 


Calder Hall Atomic Power Station 
ENQUIRIES ARE INVITED FOR THESE AND OTHER SPECIAL 


QUALITY STEELS 


GOLVILLES Contribution 


» to the Nuclear Power Programme 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 
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THE HEART OF TODAY'S 
EFFICIENT RADIATION MONITORS 


The widespread use of scintillation 
counters in health physics work owes 
much to the continuous development by 
E.M.I. Electronics Ltd. of photomultiplier 
tubes, particularly those with large 
end-window cathodes, first introduced 

by E.M.I. in 1948. 











E.M.I. PHOTOMULTIPLIERS 


For efficiency, sensitivity and convenience, 
the scintillation counter, using a 
photomultiplier in one of its many 
current E.M.I. forms, is undoubtedly the 
most universally useful device for the 
detection and measurement of alpha, 

beta and/or gamma rays. 


The range of E.M.I. photomultiplier 

tubes is probably the largest in the 

world. Besides an extensive list of 
standard types effectively covering all 

the principal photo-electronic applications, 
special tubes can also be produced to 

suit specific problems. Send us your 
enquiries—our design team will 

gladly co-operate with you. 


E.M.I. Portable Contamination Monitor Type 1 





E.M.I. ELECTRONICS LTD 
VALVE DIVISION - HAYES - MIDDLESEX 
TELEPHONE - SOUTHALL 2468 


EE72 
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PRIMARY AND 
SECONDARY SURFACE 
HEAT EXCHANGERS 


CONDENSERS 
AIR AND GAS COOLERS 
CONDENSER TUBES 


ae 
a 


fm 


SERCK RADIATORS LIMITED 
SERCK TUBES LIMITED 
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HALL, CHAPEL CROSS AND DOUNREAY SITES 








FIRET OF AIEL DEN © NEW ‘BIKIMI RANGE 
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] Transistorised 
THE NEW FIELDEN 
temperature 


BIKINI 


to within 0°5°C 
nore these ouielanding features / f 


Low Cost—Send for details, you'll be surprised. 

Iransistorised —Exceptional reliability. No 
warming up period. 12V Battery or mains 
supply. 

Intrinsic Safety—Low voltage, low current 
operation— Intrinsic safety certificate pending. 

Very Robust—completely sealed unit requires 
no attention, No pivots, galvos or other delicate 
moving parts. 

Easily fitted—simple clamp mounting with 
robust terminals for electrical connections. 
Can be mounted at any angle, for example on 
a sloping control panel. 

Remote control —Instrument can be up to 300 ft 
away from the measuring point using simple 
copper wiring. Measuring element is of platinum 
resistance type, housed in a robust }” diameter 
stainless steel sheath. 

Heavy Duty Contacts—Change over electrical 
contacts rated at 5 amps A. C. with quick mak« 
and break action. Pneumatic control available 
if required. 

Accurate calibration—Accurately calibrate 
scale 9” long marked in °C or °F, Easily set to 
required control temperature. ; 

High stability— Control point will not vary over 
many years service. Unaffected by ambiggtt ‘ 
temperaturé changes or by wide variation? in ge 
supply voltage. 

Wide Temperature range —will conf at agi¥ 
temperature between —200 C ands sg ( 
with a differential of 0.5 C. a. Vs as 
low as fo Cc. 

Modern and Compact—C irgjflar mete 
case. Occupies panel space offnly 4 SmMlametex 
Bold pointer shows contgyg temp 
lamp, visible from si and fr 
control action. s & : 

Immediate deliytty gments Winged 

€ "> 
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Send for full specification sheet BIK/I/NP and price list 


sall) 55343, 9 
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This ts a 
FABRICATED 
GATE VALVE 
fr NUCLEAR 
APPLICATION 


It is one of many special 
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valves we have developed 
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for this type of work recently. 
The body is fabricated from 
pre-forged parts, and the spindle is 


BELLOWS 
SEALED 


A design with over a century’s background 
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[DEWRANCE | 


LEADERS IN VALVES FOR STEAM AND NUCLEAR APPLICATION 








DEWRANCE GREAT DOVER ST., LONDON, S.E.1! 
& COMPANY LIMITED Telephone: HOP 3100 (12 lines) 


LONDON - BRADFORD 
DUMBARTON - HILLINGTON 
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Vokes 


Harwell 


In the High Activity 


‘Absolute’ filters wer 


ventilation plant. Already in use at Aldermaston and Dounreay Vokes 


‘Absolute’ filters prov 


available —- 99°95", tested efficiency against a methylene-blue dust cloud. 
Each filter is tested before despatch and is unreservedly guaranteed. Vokes 
‘Absolute’ filters, and other Vokes types, are playing and will continue to 
play a vital part in Britain’s nuclear power programme. Our engineers 


will be glad to give you full details of the Vokes ‘Absolute’ filter. 





Telegrams & Cables: 


bokes Australia Pty. Ltd., Sydney 


VOKES—Air and Gas Filters for 
Air, Oil, and Fuel filters for Die 
















a Vokes 44 ‘Absolute’ filters on 
the intake side. 


‘ Vokes 55 ‘Absolute’ filters on the 
extract side. 


A Vokes 55 ‘Absolute’ under-floor cell 
filter in the operating area. QW 


Materials Handling Building at Harwell, Vokes 


e specified by the Ministry of Works for the 


ide the highest standard of filtration at present 











VOKES LTD - GUILDFORD - SURREY 
Telephone: Guildford 62861 (6 lines) 
Vokesacess, Guildford, Telex Telex: 13-535 Vokesacess, Gfd. 


Represented throughout the World 





Chemical, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc; Air conditioning filters; Compressed air pipe line filters, 
sel, Gas Turbine, and other i/c engines; Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones 
v3i3 
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M.E.L extends Magnesium 
into the Nuclear scheme of things 


There is nothing periodic 
about research at M.E.L, where work is constantly 
directed towards the advancement of magnesium— 
especially in the nuclear industry. 
Magnesium Elektron Limited are world-wide authorities 
on the technology of Magnesium. 
In collaboration with U.K.A.E.A 
they evolved MAGNOX. 
They have also originated some of 
the world’s finest ultra-light alloys. 
Their experience is available to all who wish 
to exploit the special advantages of Magnesium 
in nuclear engineering. 


tp Magnesium Elektron Limited 


Clifton Junction Manchester Swinton 2511 
London Office: 5 Charles II Street St. James’s SW1 
Magnesium Elektron, Inc. New York 20 USA 
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Heat 
kixchangers 


Windscale 


One of the significant contracts being undertaken by 
International Combustion (Nuclear Applications) Limited 
is the supply of heat exchangers for the Advanced Gas Cooled 
Reactor at the Atomic Energy Authority’s plant at Windscale. 
The design, development and manufacture of such equipment 
is in the hands of highly skilled International Combustion 
engineers at Derby, where adequate facilities 
exist for the application of the latest welding and 
manufacturing techniques involved in work of this type. 


A sectional model of one of the heat exchangers 
for the Atomic Energy Authority’s plant at Windscale 





INTERNATIONAL COMBUSTION LIMITED 


Member of Atomic Power Constructions Ltd. One of the British Nuclear Energy Groups 


NINETEEN WOBURN PLACE . LONDON WCI: WORKS: DERBY 


TGA Gii4e 
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Experience Founded originally in 1823 the 
Company has had the widest experience in the design and 
manufacture of all types of equipment for the handling of 
air and other gases. Blowers, exhausters, heaters, filters, dust 
and fume removal equipment, and of course, fans of all types, 
fall within this wide scope. Fans of every size and for every 
purpose, from Coal Mines to Aircraft Carriers, have been 
designed, manufactured and tested by Keith Blackman and 
installed in all parts of the world—experience unparalleled in 
the field. 


° 









Range The Keith Blackman range covers virtually 
every type of fan and blower in all sizes—axial types from 5 
inch to 100 inch diameter, centrifugal types ranging from 
14 inch to 180 inch, and propeller fans from 6 inch to 72 inch 
diameter. Many are designed for special applications and in 
special materials including pvc. Other equipment is made for 
heating, cooling, washing, dust and fume extraction, filtration 
and air conditioning. Five thousand fans of varying types are kept 
continuously in stock for quick delivery. 





Research Keith Blackman’s lead in design is 
maintained by five separate research departments. Specialised 
facilities are available at Tottenham for the development and 
testing of axial fans, centrifugal fans and filtration equip- 
ment, while a metallurgical laboratory controls the quality 
of materials founded at Arbroath. Tottenham also possesses 
one of the most advanced acoustics laboratories in the world 
for the investigation of sound levels in all types of fan engin- 
eering equipment. 

In addition, the company’s generating station, as well as 
supplying power to the factory, is designed to produce a wide 
range of A.C. and D.C. supplies for the test beds. 


leadershi 





Keith Blackman Ltd 


(incorporating Blackman Export Co. Lid.) 
MILL MEAD ROAD, LONDON N.17 TOTTENHAM 4522 


Leaders tr the lin lndudsiy 


Resources The company’s three factories 
cover an area of 174 acres, and employ over 1,800 people. The 
main Tottenham works produces small and medium units and 
includes drawing offices, test facilities and machine shops, as 
well as the sales and administration offices. 

The Arbroath works deals with the production of the larger 
fans. Its iron and non-ferrous foundry plant supplies the whole 
of the company’s casting needs. 

The Edmonton Factory concentrates on light sheet metal 
and plate work and the fabrication of steel structures. 
Virtually all components, including fan motors and bearing 
housings, are thus designed and manufactured within the 
organisation—a unique combination of resources. 











Service Through the years the company has 
built up an enviable reputation for service at all stages. 
Sales representatives are all fully trained technical men 
capable of giving ‘on the spot’ advice on routine applications 
or special problems. The sales organisation operates from 
branches throughout the country backed by a staff of qualified 
sales engineers at Head Office. 

Despatch of stock items, of which 5,000 units are kept 
continuously available, is possible in as little as four days. 
The Company has its own road transport fleet and direct rail 
connections from the main factory. 





SIGIGIO 


/ 
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ed The Pye Instrument Group has supplied all the equipment 


to the U.K. Atomic Energy Authority for the irradiated fuel 
element laboratory at Dounreay. In addition to supplying 

4 equipment, Pye Ltd. acted as consultants and designers on all 
matters in that laboratory relating to instrumentation and 
remote handling. The illustration above shows 
manipulators working in conjunction with a television camera 
to handle and measure a sample from the fast reactor. 


The Pye instrument Group consists of : Pye Atomics Division ; Pye Industrial Television Division ; Faraday Electronic Instruments Ltd.; Labgear Ltd.; W. G. Pye & Co. Ltd.; 


Pye Telecommunications Ltd.; Unicam Instruments Ltd.; W. Bryan Savage Ltd.; W. Watson & Sons Ltd. 





20 Tick No 18 on reply card for further details NUCLEAR POWER February 1960 


Forged Steel Reinforcement Gas Duct Rings 


As machined prior to instal- 
lation 98” o/d, 68” i/d. 
overall width 24” (by 

courtesy of Whessoe I td.) 






As forged and heat treated 
101” o/d. 65” i/d, overall 







vidth 27" (by courtesy of 


Whessoe Ltd.) 





As machined prior to installation 
for 3 3” bore inlet duct and duct 
erection opening for heat ex- 
changers (by courtesy of Interna- 
tional Combustion Group) 


For Spherical and 


Cylindrical Vessels as supplied for the above 
NUGLEAR POWER PLANTS 


Material B.S.1503/151—1950, grade B, having excellent welding pro- 


perties. with Charpy V notch results of 25 ft. Ibs. average at 10°C 








The Darlington Forge Ltd 


NUCLEAR POWER February 1960 Tick No 19 on reply card for further details 21 





DARLINGTON 





ATERSON HUGHE 


ENGINEERING COMPANY LIMITED 






























A Paterson Hughes 30-ton electric overhead travelling crane f 

at Blyth Dry Dock and Shipbuilding Co. Ltd.— by whose . 

courtesy this photograph is reproduced. 

‘ 

Paterson Hughes cranes are built in their modern crane shop in ; 
Scotland to designs based on their 35 years of experience in this field. t 

If the Paterson Hughes range—from hand jibs to 100-ton : 

- overhead cranes—does not include a standard model suited to Ricerca mtg 
: your exact needs, then a special will be designed at a ? 
ie competitive price. 
Paterson Hughes engineers will also design complete crane 


systems, extending from your goods inwards bay to the 
finished products warehouse, bearing in mind the special 
requirements of each industry. 


THE PATERSON HUGHES 


CRANE DIVISION 


Specialists in modern crane practice 
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BIRMINGHAM GLASGOW 

3 Highfield Road ! Wyndford Works 
Edgbaston Birmingham 15 Maryhill Glasgow 
ae ee Phone: Maryhill 2172-4 


SOUTH AFRICA—Paterson Hughes Engineering SA (PTY) Ltd PO Box 811 Johannesburg 


LONDON—Bedford House Bedford Street London WC2 Phone: Temple Bar 7274-6 


P.2iné 
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KC 0) Thermocouple Trip natin 





SPECIFICATION 


Operational Trip Setting. 0-600°C. 

Trip Margin Meter Indication. 50°C. below trip. 
‘Low-Margin’ Trip. May be set anywhere within the available 
trip margin range. 

Trip-Accuracy. 0.4°,, of trip temperature. 

‘Low-Margin’ Trip Accuracy. Better than 2 of the meter 
range. (Accuracy limited because the meter is used for setting). 
Hysteresis and Stability of Both Trips. 2°., of meter range. 


External Facilities. The warning and trip relays each 
provide the following facilities which are connected to plugs at 
the rear of the instrument:—two sets of change-over contacts 
and two short circuit pairs. 


input Signal Required. 40 pV C. 


Thermocouple Earthing. Can be at either terminal or at the 
hot point. (The amplifier is isolated from earth). 

Stability. Cold junction compensation ensures that perform 
ance remains within the limits specified up to 40°C. ambient 
temperature. Performance is unaffected by mains variations of 
+8% —20° 


o* 


Thermocouple Resistance. Up to 250 ohms for perform- 
ance specified. Up to 500 ohms for ambient temperature (‘cold 
junction’) up to 30°C, 

Response Time. Less than 0.2 seconds. 


Recorder Output. A 100 mV recorder can be driven to indicate 
the meter reading at an impedance of 100 ohms. 


Dimensions. Front panel 4” wide x 8}” high. Depth 13”. 
Mains Input. 110-120v or 200-250v A.C., 45,60 © s. 


Mains Consumption. 20 watts approximately. 






R$ 








Illustration shows special version 
with 0-250° range. 


The Ekco range of reactor instruments also includes the following :— 


Reactor Period Meters with alternative ranges. 
Reactor Power Error Meter. 

Resistance Thermometer Trip Unit. 

Shut-Down Amplifier (with start-up facilities and 
shut-down state trip). 

Fast Neutron Monitor (installed). 


Effluent Monitor. 

Battery Box Assemblies. 

Logarithmic Gamma Health Monitor (installed). 
Slow Neutron Survey Meter (portable). 
Beta-gamma Survey Meters (portable). 


Decade Voltage and Current Generator (general 


Misalignment Indicator (for coarse control arms.) purpose test unit). 


Leak Indicator (for external heavy water leak). 


> 


Reactor Period Meter Test Unit. 


¢, EKCO ELECTRONICS LIMITED 


Sales, Installation and Service 


SOUTHEND-ON 


-SEA - ESSEX - Telephone: Southend 49491 
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Tanks 







Sugar Tankers 


Water Hoppers 


Cement Conveyors 


Food, etc. ‘ Silos, etc. 


The Fielden CAPACITANCE METHOD 


isthe simplest answer 


The principle of capacitance control and indication of level for industrial The range includes 
purposes has been successfully used by Fielden Electronics Ltd. for the the famous 
past ten years. In that time it has produced a range of instruments used TEKTOR 
throughout the world to answer almost every level problem involving any Regd. 
liquid or free-flowing solid regardless of conductivity, insulating value, | Level Controller 
density or corrosive properties. Installation is simple, there are no moving TELSTOR 7 


parts in the container and direct contact with the material is unnecessary. 


Level Indicator 
Send for fully illustrated literature. 





FIRST IN LEVEL 


INDICATING 

RECORDING 
PIELDEN ELECTRONICS LTD . WYTHENSHAWI MANCHESTER __ Phone: Wythenshawe 3251 (4 lines) Grams: Humidity Manchester ‘ 7 
ALSO AUSIFRALIA, ITALY AND CANADA. Branch Offices: LONDON, WALSALL, STOCKTON-ON-TEES, EDINBURGH, DUBLIN. CONTROL 
TT2 
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special galeria! for rod suspension . . 
top shield drives 


platform hoist chains .. - 
supports 


a chains for constant tension pipe : 
id ies °° chains for a oe 
d fan drives - ; _ 





F | 
¥ 


al 






| If you have a problem involving drives, 


conveyors or operating devices, call in Renold 


—our engineers are always available for 


: consultation: 


pas 


wer 


Tite) RENOLD CHAINS LIMITED * MANCHESTER 
QW 


| | | 
| 
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Mr. Philpot is scarcely old, 


but he’s certainly getting on 


Round about thirty, they say, is the best age for thinking 


and building careers. 


In our experience this does not noticeably depress the 
more mature. They direct projects, manage businesses, 
contribute both to fundamental and applied science and 


successfully spoil their families. 


One thing we are certain about—the regular subscribers to 
this magazine include a very high proportion of those who 
have ‘arrived’ or are about to. Nuclear Power is a unique 


source of specialized information, and no-one can get on 
without that. 


There is a pre-paid subscription card facing page 196. 
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INSTRUMENTATION 


keeps in step with nucleonic needs 


RADIATION 


MONITOR 
Type 255 
% Transistorised, battery op- 
erated, portable. 


% Laboratory accuracy under 
field conditions. | 


% Wide range of probes and 
accessories available. 












Airmec are proud to be the first to 
announce a fully transistorised monitor / 
which combines laboratory accuracy / 
with complete portability. The uses 
include : 








RADIATION MONITOR Type /02/ B 


% SAFEGUARDS against contamination. 


i. Checking the presence and amount of radio-active con- 










% TRACES radio-active material in chemical | tamination in laboratories and workshops. / SY 
analytic processes. 2. Checking atmosphere ‘fall-out’ and contamination of / 
4% MEASURES contamination of any result- |, [00: animals, crops, milk and water supplies, ete. ; YA 
ing effluent. * elements in medical, geological, agricultural. 
Designed in conjunction with A.E.R.E. Harwell, this and industrial processes. 
instrument is probably the most widely used general 4. Tracing the whereabouts of radio-active 
purpose monitor in the world. It has been PROVED areas and making accurate assays of 
by years of user experience to be the most accurate samples in geological surveys. 
and reliable equipment of its type. 5. Tracing lost samples of radio-active 
The Radiation Monitor consists of a mains operated materials both in buildings and out. 
Indicator Unit together with a Beta Gamma or Alpha 


Probe Unit. Indication is provided visually by means Write for descriptive 
of a meter which is calibrated in counts per second, | /eaflet No. 177 
and audibly by means of a loudspeaker. A socket on | 

the front panel is also provided to enable the output ; 
to be fed to a scaling unit. Ls 


Write for descriptive leaflet No. 26D ae or of 
giving full details. ail Le 
Ya 


GENERAL PURPOSE COUNTER Type /339 A 


% Designed and developed in conjunction with U.K.A.E.R.E. 


[ b Sy ))) Vay al a ~] %* Provides comprehensive scaling facilities for all types of Geiger Scintillation 
| lt ie I If IK \( Counters. 
ZA AN 2 AN, \@) D) * Incorporates stabilised E.H.T. supplies. 


* Fitted with automatic timing control. 


' This equipment is built on a unit basis and provides very comprehensive scaling facilities for all 
types of accurate assay work. It consists of two main units —a Power Unit and a Scaling 


INSTRUMENTS FOR THE ’ WN Unit — together with a number of optional sub-units. These include a Quenching Unit, a High 
\ SN 





Speed Scaling Unit, an Amplifier|Discriminator Unit, a Paralysis Unit and a Timing Unit. 
NUCLEONIC INDUSTRY 


LS Full details are given in descriptive leaflet No. 185 as 
a 
AIRMEC LIMITED - HIGH WYCOMBE S _— 
BUCKS = ae 
~ ———_— 


Telephone : High Wycombe 2060 —— 
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Full protection... 








The advance of nuclear atomic energy tech- 
nology has brought with it improvement of 
design and application of radiation shielding 
windows constructed by Chance-Pilkington. 
Each particular requirement needs the 
benefit of specialised design experience which 
will ensure the highest possible efficiency at 
the lowest cost, and in this respect it is de- 
sirable to have the windows custom built to 


obtain the maximum advantages. 








Chance-Pilkington allow for maximum flexi- 
bility indesignandconstruction of windows by 
providing glasses in stabilised and unstabil- 
ised form in densities 2.5 gm/cc, 3.3 gm/cc, 4.3 
gm/cc and 6.1 gm/cc. These glasses can be sup- 
plied in forms from raw unpolished glass to 
the complete windows ready for installation. 

Our free advisory and design service would 
welcome the opportunity of considering your own 


requirements. 





Shielding Window Advisory & Design Service, 


Chance - Pilkington 


Optical Works 





St. Asaph - Flintshire 
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AVO in action 


Te photograph 


shows an AVO “D.C.” Amplifier Type 


1388 being used to measure current of the 
order of 10—'' A in the ionisation chamber 
of an “Avo” Radiac Survey Meter. A 
radio-active source is being used to cali- 
brate the instrument and a Perspex screen 
is employed to protect personnel from Beta 
radiation, 

This isa typical example of how the AVO 
organisation, working in conjunction with 
Government research authorities, con- 
tinues to make its contribution in the fields 
modern scientific and 


of development 


industrial progress, 





Manufacturers of ELECTRICAL, ELECTRONIC & NUCLEONIC INSTRUMENTS and DOUGLAS & MACADIE COIL WINDING MACHINES 











AVO Instruments :— 


Model 8 AvoMeter 

Model 40 AvoMeter Mk. II 
Panclimatic AvoMeters 

Electronic Test Meters 

Valve Tester Type 160 

Universal Measuring Bridge Type | 
D.C. Amplifier Type 1388 


etc., etc. 


A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 
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Model 7 AvoMeter Mk. I! 

Heavy Duty AvoMeter Mk. V 
Signal Generators 

Electronic Test Unit 

Valve Characteristic Meter Mk. II! 
Electronic Multimeter Type 38 


Radiac survey Meters 


A fully descriptive Brochure is available on request for each of the Avo Instruments listed above. 


A Y 0 L t fl ®@ AVOCET HOUSE ° 92-96 VAUXHALL BRIDGE RD. LONDON °S.W.1 


Telephone: VIC 3404 (12 lines) 


1960 














For further use in nuclear 
research we supply 


Bubble Chamber 
Windows 
made of best optical glass 


in untempered and temper- 


ed quality. Even large win- 
dows can be tempered. 


Cylindrical Blocks 
of Lead Glass for 

Cerenkov-Counters 
of high refractive optical 


glasses, especially free 
from colour. 


JENA®® GLASWERK SCHOTT & GEN., MAINZ 


NUCLEAR POWER February 


PROTECTIVE GLASSES 






















against Radio-active Radiation 


There are 10 types available with varying lead content and in densities from 
2.53 to 6.20. Among those there are also several stabilized types which will not 
become brown even under exposure to high radiation doses. The great number 
of glass types permits good adaptation of the thickness of the windows to that 
of the protective walls. Depending on glass type it is possible to produce blocks 
in sizes up to 1,3 m at thicknesses from 15 to 30cm. 





JENA GLAS 


Western Germany 
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the latest BNA Bia BEA recorder offers: 


> Direct writing but with galvanometer sensitivity anc 


frequency response 


+ Up to 36 recording channels | 


Ultra Violet 
> 21 paper speeds 0-05”/sec. to 120”/sec. 
all selectable by electrical switch — or 
Recorder petom pct 
Type 1185 » 


5 speed timer (speeds automatically selected). Timing 
lines across full width of paper 


Recording paper any width up to 12”; capacity 200 ft 


Trace identification, six datum lines and event 
channel are standard fitments 


Recording frequencies D.C. to 500U c/s 


Deflections up to 12” with our low frequency 
galvanometer 


Direct recording from thermocouples and strain 
gauges is possible without amplifiers, up to 250 c/s 


® Dimensions only 19” x 16” x 17” 


Some representative galvanometer sensitivities (mA/cm) 


BB. 30 0.0008 
BB. 130A 0.0026 
BB. 160A 0.0045 
BB. 250A 0.0085 
BB. 500A 0.04 
BB. 3000A 4.0 
BB. S5000A 10.0 


New Electronic Products Ltd 


MAKERS OF SCIENTIFIC MEDICAL AND INDUSTRIAL INSTRUMENTS 


Suppliers of recording instruments and systems to the aircraft and G.W. industries, 
Government establishments, Admiralty, etc., A.1.D. approved 


Head office and works: 360 Kennington Rd London SEI! RELiance 5161 
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AT HOME AND ABROAD—ON LAND AND SEA 


Simon-Carves, in association with The General Electric Company of England, 
are building the first commercial nuclear power station in Scotland and the first in Japan 
—the latter the first in the world to be designed to withstand earthquakes. 
They are also developing nuclear power plant for marine propulsion. 
The combined experience and resources of these twe great companies 
in research, construction and contracting are playing a leading part in keeping 
British nuclear engineering in the forefront of the world. 


Simon-Carves Lid 


NUCLEAR POWER DIVISION | Cheadle Heath Stockport 





IN ASSOCIATION WITH THE GENERAL ELECTRIC CO LTD OF ENGLAND 
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CAMBRIAN WORKS - 
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SYSTEMS 








the 
NEW SYSTEM 


of waste 
disposal 





















LFW TYPE WITH CONTAINERS DUMPMASTER CONTAINERS LOADED AT GROUND LEVEL DUMPMASTER CONTENTS EMPTIED 
IN CARRYING POSITION 




















© he O MFC] 


GRD RAISES CONTAINER DUMPING FROM A ‘DROP BOTTOM’ CONTAINER 
READY FOR DUMPING 






The entire waste and by-products of a major industrial plant can be 
handled by one man—the driver operator of a Dempster-Dumpster 
vehicle—and a series of containers strategically located throughout 
the plant. Unsightly and insanitary rubbish heaps are abolished. 
Containers are designed to suit every type of application and sizes 
range up to I|5 cu. yards capacity. 

When journeys to outside tips are involved, the ‘‘Dumpmaster”’ 
range of self-loading, compaction bodied vehicles can lift and empty 
into their own bodies, containers of up to 6 cu. yards capacity and 
compress the material in a ratio of up to 3: |. 

For large scale bulk collection and movement, the Dempster 
‘‘Dinosaur’’ is capable of picking up or setting down, off-loading onto 
raised wharf or tipping toempty, bodies of up to 40 cu. yards capacity. 
Dempster systems are adaptable to meet every waste disposal problem 
and are suitable for many process materials handling applications. 
If you have a waste handling problem or are collecting by conven- 
tional methods why not ask for a survey to be made without 
obligation? Further information on request—films also available 
by arrangement. 





ALL KINDS OF WASTE CAN 
BE ‘CONTAINERISED’ 


NTO COMPACTION BODY 








THERE IS A SYSTEM IN THE DEMPSTER RANGE TO SUIT EVERY REQUIREMENT 


Manufactured under license in U.K. by 
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| Powell Duffryn Engineering Go. Ltd. 


(formerly Cambrian Wagon & Engineering Co. Ltd.) 





MAINDY - CARDIFF - TELEPHONE: CARDIFF 29611 - TELEGRAMS: “PEEDENG” CARDIFF 
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Claude Buckle’s oil painting of the 150 MW nuclear powe) 
station to be built at Tokai-Mura Japan, was presented to 
the Japan Atomic Power Company on the occasion of the 


signing of the contract in Tokyo in December 1959. 








THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND AND SIMON-CARVES LIMITED 
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Main contractor 





The General Electric Co. Ltd. (GEC/Simon-Carves atomic ener 


gv group) The 
men' 
tlons 
and 
servi 
beca 
assis 
part 
bina 
alun 
The 320 MW Nuclear Generating Station now being aa 
Par 
constructed at Hunterston for the South of Scotland the 
part 
Electricity Board will employ 64 Hayward Tyler glandless _ 
motor pump units for its high and low pressure circulating 
systems 
& CO. LTD. LUTON AND EAST KILBRIDE 
LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS, LONDON, €E.C.2. NATional 9306 
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Manipulators 


The manipulators used at atomic establish- 
ments have to operate under exacting condi- 
tions. They are constructed of stainless steel 
and Kanigen plated aluminium and the plate 
serves two functions. It resists corrosion and, 
because of the smoothness of the finish, it also 
assists in decontamination of the component 
parts from radio-active material; and the com 
bination of stainless steel and Kanigen plated 
aluminium reduces the electro potential differ- 
ence between the component parts. These 
manipulators, manufactured by Savage & 
Parsons Ltd., are supplied to users all over 
the world. Kanigen is used on the aluminium 
parts of the Tong End assembly and the Ma ‘er 
Hand assembly. 





* 


& CORROSION 
RESISTANT 
PLATE 


KANIGEN is a nickel-phosphorus plate deposited 
by chemical reduction: thickness can be con- 
trolled to fine limits and is of complete and 
uniform coverage. 


PROPERTIES : 

Composition 92% Nickel 
8% Phosphorus 

Melting point 890°C. 

Electrical 60 microohm om. 

esistivity 

Hardness 500—1,000 V.P.N. 
according to heat 
treatment 

Coverage Extremely uniform 


Kanigen can be applied to all ferrous metals, 
aluminium, copper and brass. The plating plant 


at Oldbury has now been extended, two extra 
plating tanks are in operation and enquiries for 
jobbing plating are welcomed. Full information 
is available on request. 


Albright & Wilson 


(MFG) LTD 
Kanigen Department 
1 KNIGHTSBRIDGE GREEN - LONDON SWI 


Kanigen is aregd. trademarkof Albright &WilsonLta 


x EE 4 
vaw 62) \ KANIGEN, 
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GRAPHITE 
MACHINING 


Nuclear Graphite components of all types 
for atomic energy purposes machined under 


clean conditions. 
Bulk deliveries now in progress to 


NUCLEAR GRAPHITE DIVISION 
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Hunterston and other Nuclear Power stations. 


Springfield Road, Hayes, Middlesex. Telephone Hayes 3994 


February 





POWELL DUFFRYN CARBON PRODUCTS LTD., 


1960 

























Evershed flow or differential pressure 
transmitter, Type ER.125, designed for 
accurate Measurement and to give reliable 
service under the most exacting 
conditions. Suitable for oil, viscous or 
corrosive fluids, water, steam or gases. 


Where measurements 
matter most— You will find 


instruments 


Evershed simple analogue computer, 
Type ER. 92. A computing device for the instan- 
taneous and continuous solution of equations 
occurring in the day to day operation of process 
control, boiler control or the control of gas 

or fuel flow systems. 





INSTRUMENTATION DIVISION EVERSHED & VIGNOLES LIMITED 
ACTON LANE WORKS * LONDON W.4 Telephone: Chiswick 3670 Telegrams & Cables: Megger London Telex 22583 
7/136 
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At Dounreay 


Versatility and reliability, these are the qualities 
demanded of the diesel plant and at the United Kingdom 
Atomic Energy Authority’s nuclear power station at 
Dounreay for the widely differing duties carried out by 
the 34 Crossley Scavenge Pump two-cycle diesel engines. 


MAIN GENERATOR HOUSE—FAST REACTOR 
Twenty “‘ESL’’ five cylinder engines, rated at 
200 b.h.p. at 600 r.p.m., driving 120 kW Bruce Peebles 
alternators and six ‘‘ES Vee’”’ eight cylinder engines, 
rated at 360 b.h.p. each at 600 r.p.m. driving 220 kW 
Bruce Peebles alternators. 


STANDBY SETS FOR MATERIALS TESTING REACTOR 
Three ‘‘ESL”’ five cylinder engines, rated at 200 b.h.p. 
each at 600 r.p.m. driving 120 kW Bruce Peebles 
generators and arranged for automatic starting. 


SEA-WATER PUMP HOUSE, FAST REACTOR 
Four “ESN” eight cylinder engines, rated at 320 b.h.p. 
at 600 r.p.m., each driving a Gwynnes vertical spindle 
centrifugal pump. 
FAN VENTILATION HOUSE 
One “ESN” three cylinder engine rated at 192 b.h.p. 
at 960 r.p.m. arranged to start up automatically on 
mains failure and take over without interruption of 
of the ventilation system. 


Crossley Scavenge Pump Diesel Engines are also installed 
for vital duties in nuclear power stations at Calder Hall 
‘A’ and ‘B’; Chapel Cross; Berkeley; and Bradwell. 





CROSSLEY BROTHERS LIMITED 
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Crossley Diesels drive these 





MANCHESTER. 


NUCLEAR POWER 





Lead shielding of a complicated nature is being 
successfully produced to Harwell design by 
R. E. Roberts & Son Limited, Bolton, 
for the U.K.A.E.A., Risley, and for private companies engaged 


in the development of nuclear power. 





‘ . \ ' - * f 4 >, g' 
W/ Pe 3 > 
™’: ‘th \ \ ak ¢ ; * ' ‘ 
a i : f A LAR NE La 
R. £. ROBERTS & SON LTD., WINDLEY STREET, BOLTON, LANCASHIRE (RC) A MEMBER OF THE FIRTH CLEVELAND GROUP 
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sure we’re sure! 

















you know why! | 


We thoroughly—repeat thoroughly—test all our 
Control Gear before despatch ! 


For instance, take this equipment with three 
MICRO sens for a Carruthers crane at London 
Airport. We had to make 204 separate connec- 
tions just for the test, but having made it, we’re 
dead sure the set will give the same reliability 
which is always associated with EMB Control 
Gear. 


Maybe we could help with your Control Gear 


problems ! 


E.M.B. Co Ltd" 





Ss 
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can be bought 
in a package ! 


THE ARMSTRONG 
HYDRAULIC ACTUATOR 


enables you to install first-class hydraulic circuits in the easiest and 
most economical way in the world. 


You can select a combination of the various types of Armstrong 
Actuator units to suit your individual requirements. Accurate 
assembly requires only elementary engineering knowledge; simple 
instructions are provided and stock embodiment items supplied. 
An Armstrong Actuator does away with the need for heavy or 
complicated linkages and gives none of the troubles that tend to 
crop up with links, levers or cams. Once installed and charged, it 
will function for as long as the machine or structure in which it is 
embodied—smoothly and efficiently. This bold new conception of 
hydraulic control has behind it the vast experience gained by the 
Armstrong Patents Company Limited of Beverley. They alone, 
because of their unique position in the field of hydraulic engineer- 
ing, are able to offer Actuators of this quality at the price. 


Armstrong ‘‘ Off-the-Shelf’? Actuators — power or manually 
operated — put so many possibilities ‘‘ within your reach’’ that 
early investigation is advised. Ask for leaflet :—APL 51/21. 


ARMSTRONG PATENTS CoO. LTD. 


EASTGATE, BEVERLEY, YORKS. Tel. Beverley 82212 
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MITCHELL COMPANIES 
are preparing specialist 
pipework and process 

plant for the 

U.K. Atomic Energy Authority 

at Dounreay, Chapelcross, 


Capenhurst & Springfields 






























































MITCHELL ENGINEERING LIMITED 


ONE BEDFORD SQUARE LONDON 





Gas bearing compressors — 


totally enclosed, lubricant tree — circulate gases 
up to /00C, 2,000 psi, without contamination . .. 





STATOR WINDING 
GAS BEARING 


ROTOR 


GAS BEARING 


OUTLET 


IMPELLER 








\ WATER CONNS. 


\ 








\ 

















GAS BEARING COMPRESSOR 











ws ANOTHER ENGINEERING ADVANCE 
BY BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in 
the world, Bristol Siddeley Engines Limited produce gas 
bearing compressors. The range covers a very wide per- 
formance capacity, from 0°—700°C gas operating tempera- 


ture, 15-—2,000 psi and 0.5 2,000 hp power input. 


These Bristol Siddeley compressors have been designed 
specifically for systems where contamination from lubri- 
cants or leakage to atmosphere cannot be tolerated. Each 
unit, fitted with hydrodynamic-type gas bearings, is totally 
enclosed and no seals are required between the impeller and 
the bearings 

Gas bearings have several great advantages over oil 
lubricated bearings: the load-carrying capacity increases 
with speed, temperature and pressure; the bearings are 
supported on a film of the gas which is being circulated in 
the system, so there is no metal-to-metal contact under 


operating conditions and wear and maintenance are reduced 


i = 


to an absolute minimum; perfect cleanliness is preserved 
at all times. 


Applications 

Bristol Siddeley gas bearings were developed originally to 
meet the extremely fine limits of operating purity and 
precision of manufacture demanded by the advent of nuclear 
engineering. But gas bearings have many other applications 
where a rotating shaft must be supported in such a way 
that nocontamination and leakage can be allowed and where 
the supply of chemically pure fluids or gases is essential: 
in the textile, chemical engineering, pharmaceutical, food 
storage and processing industries, to name but a few. 

For further information about Bristol Siddeley gas 
bearing compressors and gas bearings, please write to 
H. J. Prince, Sales Manager, Reactor Components Division, 
Bristol Siddeley Engines Limited, P.O. Box 17, Coventry, 
England. 


BRISTOL SIDDELEY ENGINES LIMITED 
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Do you require 
HIGH PURITY 
Argon? 


For the removal of 

moisture, oxygen and nitrogen. 
For cleaning up the 
atmosphere in glove boxes. 
For welding or for any other 
application where the need 
arises to remove one or more 


of the above impurities. 





THE MARK IV SELF-CIRCULATING GAS PURIFIER 


Supplied in single or in tandem units for long process work. Fully instrumented. Fully automatic 


ERN 
Qty, =z 


WESTERN DETAIL SO // MANUFACTURERS LTD 


WA 


WESTERN WORKS, / a ny Dy STAPLE HILL, BRISTOL. 


— sr 
VWugactyre® 





Telephone 65-6141'2 3 Telegrams: Aries, Bristol! Cables: Aries, Bristol, | <Eavta r- Wale! 
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Pyrotenax... 








Then... 


Little Barfield—the most modern 
power station of its day, with 
equipment, instruments and cabling 
the best available. The cabling? 
“Pyrotenax” M.I.C.C. to be sure. 
And it is still giving yeoman service 
today! 





Chosen in 1938 


@eeeeseeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ees 


Now... | 
The pattern changes, bringing new techniques and new structures. | 
Calder Hall goes into action. And then Chapel Cross, Dounreay 
and the rest. Again “Pyrotenax” M.I.C.C. is the choice of 

authority. 





Tomorrow... 


Whatever the shape of things to come, so long as current has to 
be carried, ““Pyrotenax” will play its vital part...a confident 
prediction based on experience of the past. Current carrying is 
always best left to ‘“‘Pyrotenax’’! 


PERFECTED BY EXPERIENCE 


Pyrotenax 


m.i. COPPER COVERED CABLE 





The use of the trade name “‘Pyrotenax”’ is exclusive to tne products of this company and its associates 


there is no substitute for experience 
PYROTENAX LIMITED HEBBURN-ON-TYNE <- — Tel: Hebburn 83-2244/8 


LONDON: ViCtoria 3745 * BIRMINGHAM: Midland |265 * MANCHESTER: Deansgate 3346/7 * LEEDS: Leeds 27826 ~* GLASGOW: City 364//2 * CARDIFF: Cardiff 23689 
GD123 
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GAS FILTRATION 
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PRESSURE DROP-PSI 
uw 


MAXIMUM FLOW AREA FOR MINIMUM OVERALL BULK 
(375 sq. ins. for the filter shown) 


LOW INSTALLATION COSTS 


EASILY CLEANED ° 
MASS FLOW-LB/SEC 





ROBUST CONSTRUCTION 


FREEDOM FROM THERMAL SHOCK PROBLEMS 


Fairey gas filtration will be used in the new nuclear 
power station at Trawsfynydd, North Wales. 


@ 


~w 


Further details on request 


o 


uw 


FAIREY AVIATION LLMITED 


PRESSURE DROP-P SIL 


Hydraulics Division, Hayes, Middlesex 


, 





A subsidiary of The Fairey Company Limited 5 
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PLANNAIR 
GAS CIRCULATION 
BLOWERS FOR 

NUCLEAR PROJECTS 


Re-affirming their leadership in matters of forced fluid 


flow temperature control, Plannair are now engaged 
upon intensive design and development of gas circu- 
lating blowers for various nuclear projects. 

Ambient pressures in which these circulators work 
range from normal atmospheric to 300 p.s.i. at tem- 
peratures up to 350 C ... and the gases involved are 
carbon dioxide, nitrogen and helium. Pressure rises 
through circulators extend up to 30 p.s.i. and flows 
through units cover a range up to 8000 Ib/hour. 
Circulators are usually of the high speed motor driven 
type with specially designed radial impellers, motors 
being gas and liquid cooled. 


Zero leakage is an important feature of these designs. 





Telephone: Leatherhead 4091/3 
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PLANNAIR specialists in air movement 
gg me 


Plannair Limited - Windfield House - Epsom Road -« Leatherhead - Surrey 
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Battery plates . . 

lead drosses and skimmings... 
lead concentrates .. . 

scrap and remelted lead... 
scrap solder and white 
metals... scrap type metal... 
scrap tin... 


residues... 


SELLERS TO ENTHOVEN 

can rely on a ready acceptance 

of material—whatever the state 
of the market. 


SMELTERS AND REFINERS OF NON-FERROUS 
METALS FOR OVER 100 YEARS 


Always in the market — 
both as buyers and sellers 


Members of the London Metal Exchange 


+ 4,0)! 


4 

+ 

v 
OOO) 


SMELTERS AT 
ROTHERHITHE, 
LONDON AND 
DARLEY DALE, 
DERBYSHIRE 


4 
+4 YAN 
7,04 
OY) , 


Antimonial lead alloys for the 


¢ 


IU 
IKKE KOKKY) 
IKE ROKK 


battery trade . .. cable alloys 

to all specifications . . . refined 

soft pig lead . . . specialised castings 
for nuclear engineering . . . lead and 
tin powders .. . SOLDERS 


Ingot, stick, solid and cored wire, 


H. J. ENTHOVEN & SONS LTD. 

Head Office: washers, preforms, etc. . . . 
Dominion Buildings, 
South Place, E.C.2. 


Telephone: MONarch 0391 


Fluxes and solder paint... . 


BUYERS FROM ENTHOVEN 
can rely on obtaining products to 
exact specifications processed 


Grams: Enthoven Phone London under strict laboratory control. 
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Reliable Honeywell) 


instruments stand guard 


against waste and 


danger in the central 
control room at Dounreay 


and in the 
containment sphere 
where the reactor 


itself is housed 






















Honeywell is Instrumental 





Honeywell 
H Fiat we Coittol 


HONEYWELL 


WRITE OR SEND THE COUPON TODAY for more information to 
Honeywell Controls Ltd, Ruislip Road East, Greenford, 
Middlesex Telephone: Waxlow 2333 


Please send items ticked 


Brochure S.A.D.1. reviewing the entire range 
of Honeywell industrial instrumentation 


Specification Sheet 164 
(Strip Chart Recorders) 
Specification Sheet 160 


(Circular Chart Recorders) 


NAME —_ 


APPOINTMENT __ —— 


ADDRESS ———— 


Branches in the principal cities of the U.K. and through- 


out the world. 
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A massive investment of supreme national importance, 
the reactor station at Dounreay is monitored by 
Honeywell instruments in three vital ways: 


Keeping the reactor safe ElectroniK Recorders monitor 

reactor variables — critical temperatures. ..neutron flux... 
thermal power. Honeywell Micro Switches close emergency 
shut-down circuits at danger point. 


Keeping it cool Pressure and Flow Meters control 

sea water cooling ...relate seabound heat flow to turbine 
demands...prevent water returning to the steam heater 
at too high a temperature. 


Keeping it efficient ElectroniK Recorders receive signals 
from ion chambers within the breeder blanket... 
depict events at the reactor core... enable the nuclear 
reaction rate to be adjusted to current demands. 
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High specific activity cobalt 60 gives you 
greater definition radiography at faster speeds 


The use of isotopes in industrial radiography has been 


expanding rapidly in recent years. The sudden growth 
stems from the need for non-destructive inspection 
equipment. mobile and independent of power require- 
ments. 

One of the most important recent developments in this 
THE BUDD 


field has been the introduction by 


COMPANY of high specific activity cobalt 60. High 


NUCLEAR POWER February 1960 
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specific activity means small focal spots of sufficient 
strength to allow high definition at ever shorter 
exposures, 

Radioactive sources in stainless steel capsules are 
available from one curie to the kilocurie range. For 
more information, write for our Gamma Radiography 
brochure 


The Budd Company, International Division, 


Philadelphia 32, Pa. U.S.A. 
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PNEUTOMATION 


. 


power 
in its place 


Power delivered economically 
and accurately to the 

place where you need it — 
that is the function of Lang 
Pneumatic Control equipment. 
It can be used to control 

any processes or sequence 

of processes; with Lang 
Pneutomation in charge, 
production rises and quality of 


output is maintained. 


Lang Pneumatic Control equipment 
is available “‘off the shelf” for 


inexpensive installation. Plan with 


Lang Pneumatic for efficient production. 


PNEUTOMATION CANNOT FORGET 
PNEUTOMATION 


ENERGY UNDER CONTROL 


Says Mr. Squinch: 
If work is slow—and your 
production’s static 


No need to fish around for clues, 


Just write to Lang Pneumatic. 





Write to: 
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(ASSOCIATED WITH DESOUTTER BROS. HOLDINGS. LTD.) 4 _ 4 ee 
& 
OWEN ROAD - WOLVERHAMPTON Tel: Wolverhampton 25221-2-3-4 
Cc ~ Telex No. 33193 . 
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P.3640 
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tne best heat exchangers uge 


SWIRLYFL 


“SWIRLYFLO” TUBING, designed and developed for use in 


our boilers and heaters, has proved to have greater efficiency, in 





transferring heat over any given length, than any other tube. 


TUBES 


Increased efficiency is obtained through the specially designed spiral 
twist in the tube, the hot gases passing through them are jostled 
and bounced against the walls, extracting the maximum amount of 
heat to be used as well as spent energy. For given results less tube 
length is required, as a six foot length of Swirlyflo tube does the 
work of a ten foot length of plain tube. All round advantages are 
obtained—thicker tube walls giving a 20% longer tube life—shorter 


tubes mean smaller boilers and saving in floor space. 


SPANNER BOILERS LTD 


WOKINGHAM ROAD, BRACKNELL 
BERKSHIRE, ENGLAND 
Telephone: Bracknell 1500; 

Telegrams: Swirlyflo, Bracknell, Telex; 

Telex: 84130 
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STREAM-LINE 
FILTERS AND 
NUCLEAR 
POWER 





ee ar 


The security of oil-immersed circuit 
breakers or transformers depends on the 
condition of the oil. In Stream-Line filters 
the engineer has at his disposal equipment 
specially designed for the complete 
removal of contamination in insulating 

oil and which meets the most stringent 
requirements. That’s why Stream-Line 
filters have been specified for Chapel Cross 
and Berkeley, and are in wide use 
throughout the U.K.A.E.A. A single 
passage through a Stream-Line filter 
ensures the elimination of solid impurities, 
even the finest colloidal carbon; 
dehydration, including the removal of 
dissolved water, and de-aeration, 
including the removal of dissolved gases. 
A dielectric strength far above that 
specified for the highest quality new oil 





is achieved by a standard Stream-Line 
filter. Our research and development 
department will be glad to answer your 


—— 


queries. Write for Catalogue W.1031. 


A WORD ABOUT HIGH VACUUM 


Stream-Line filters designed to operate 






under high vacuum can be supplied. 
Details are available on request of 
models yielding remarkable perform- 
ances. For most requirements the 
standard Stream-Line filter gives pre- 
cisely the service demanded. 


1 fully mobile Stream-Line filter. 





STREAM-LINE FILTERS LIMITED, HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY. 
A member of the VOKES Group with world-wide representation Telephone: Normandy 3311/3. Telegrams: Edgefilt, Guildford. 
SF/29 
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Quality and service 


combined with low cost + eis 







and high performance, 
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in a comprehensive la 
range of truly British 


Cranes and Hoists— 
Matterson 


your inevitable choice Crabs 
capacity u 

Matterson the modern pacity up 
to 50 tons. 


name for Cranes. 
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THE MODERN NAME FOR CRANES — 










Comprehensive leaf- 
lets giving details and 
prices of the Matier- 
son range of Cranes 
and Hoists, are yours 
for the asking. 
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Matterson Cranes capacity up to §0 tons 


40 Years Service to British Industry Tel. : ROCHDALE 49321 
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lubricants 





. 
C 


PIRODUCT 


Rocol Anti-scuffing Products provide the best means of applying 
Molybdenum Disulphide — the most advanced lubricant known io 
engineering science — to all rubbing surfaces. 


ANTI-SCUFFING PASTE. In paste form for general 


purpose use. 
ANTI-SCUFFING OIL. For reinforcement of all lubricating oils. 


ANTI-SCUFFING SPRAY. In aerosol form — containing 


bonding resin. 


Our Technical Information Service will provide any further information 
you may require about these and other Rocol Molybdenised Lubricants. 





Hocol 
MOLYBDENISED LUBRICANTS 


ROCOL LIMITED 
GENERAL BUILDINGS - ALDWYCH - LONDON, W.C.2. Tel: HOLborn 1985, 
ROCOL HOUSE * SWILLINGTON - LEEDS - Tel: Garforth 2261. 


GR 1078Xa 


58 Tick No 56 on reply card for further details NUCLEAR POWER February 1960 








oe? 





EEE — 


ng 


a 


* 


How much does aspark cost @ 


2 In chemical plant, where fire is a 
greater hazard today than ever before, 
the cost of a spark depends upon the 

a efficiency of your fire protection. 

Through 40 years of fire-fighting 

experience, Foamite have developed 

appliances and chemicals to meet the 
increasing fire risks of industry. 

Foamite offer you a complete 

fire-fighting servicé and.a technical 

staff available for consultation on 
fire-extinguishing projects of all 
kinds, anywhere in the world. 

Foamite protection includes, Carbon 

Dioxide and specialised Water Spray 

Installations, Airfoam and Chemical 

Foam for Tanks and Chemical 

Plants, fast efficient niechanised 

appliances and Portahle Extinguishers 

and Chemicals of all types. 


Foamite Ltd 


FIRE PROTECTION ENGINEERS 
























Sales Office: 

Clifton House, 83 Euston Road, 
Bae London N.W.1 

and at Plymouth, Devon. 

Telephone SUSton 5578 
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THE 1960 NUCLEAR POWER 
YEAR BOOK & BUYERS’ GUIDE 


NOW IN ITS 3rd EDITION 
the Nuclear Power Year Book and 


Buyers’ Guide is the only comprehensive 
publication of its kind in the world 


CONTENTS 


1 1960 Review ing indication of sources of supply. Pre- 


An uptodate critical review of the cautions to be taken in the use of radio- 


British nuclear power scene, details of 
the British nuclear contracting groups 
and the electricity generating authori- 
ties, data on British reactors, map of 
nuclear energy establishments and 
power stations. 

2 World Authorities 
The history, organization and plans of 
all national atomic energy authorities 
and international bodies. Addresses of 
establishments and names of leading 
officials. 

3 Technical Data 
Articles and tables on reactor physics, 
instrumentation and special metallurgy. 

4 Isotope Section 
A 60-page table giving the principal 
properties of all known nuclides includ- 


active substances. 


Company Addresses 

Titles, addresses, directors, home and 
overseas branches of nearly 2000 British 
firms supplying the nuclear energy 
industry. 


Buyers’ Guide 
Firm’s products classified under 750 
different headings. 


Trade Names 
Products identified under registered 
titles. 


Who’s Who 
Biographical details of over 600 lead- 
ing men in British nuclear energy. 


Revised from cover to cover the 3rd edition of NUCLEAR POWER YEAR 
BOOK and BUYERS’ GUIDE is essential for management, designers, 


operators and research workers in the field of atomic energy. 


Order your copy now—price £2.12.6 (post free) 


ROWSE MUIR PUBLICATIONS, 3 PERCY ST., LONDON, W.1, ENGLAND 
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Sie. Bais 


Wild-eyed, but a wizard with ewine, es missing ex- 
Company Director claims he was driven frantic by his 
colleagues’ failure to take advantage of the excellent 


facilities offered by ASSOQGIATED LEAD for 


supplying Lead and Antimony in all their forms. Parti- 


cularly, in his case, LEAD, TIN, ANTIMONY and their alloys; 
99.999% PURE LEAD, TIN & ANTIMONY; SOLDERS; ANTIFRICTION 
METALS; ANTIMONIAL LEAD; CABLE ALLOYS; LEAD SHEET & PIPE; 
DENSE LEAD SHIELDING for NUCLEAR WORK. Has a habit of 


mattoring " Time, money... May have fled the country. 


This announ: d d on behalf of 


ASSOCIATED | LEAD ) MANUFACTURERS. —— 
CLEMENTS HOUSE, 14 ¢ AM STREET, LO IN, «2, ¢ CENT HOUSE, NEWCASTLE; LEAD WORKS LANE, CHESTER 


Export Enquir to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2 
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and 584ft. of piping 


to support es 


And if he is as devoted to his job as he is to his family he will ask 
Vokes Genspring to help him with the pipe support problem. The 
new ‘M’ range hangers are the result of long practical experience 
and field research. They are designed to provide a constant support - 
for high temperature pipework over a wide range of vertical 
movement, thereby eliminating the dangers of increased stresses in 
the system and consequent joint failures and other troubles. 

lo ensure accurate loading over the full range including overload, 
every Genspring is individually checked on one of our special 
test rigs for which the strain gauges were calibrated by the National 
Physical Laboratory. Maximum deviation can now be guaranteed at 
not more than 2% if required. Test Certificates are available at time 
of despatch and revised settings will be supplied if further adjust- 
ment on site is required, this adjustment can be up to 20% of rated 
load. 

Please write for catalogue covering the ‘M’ range Constant Support 
Hangers. Load and travel characteristics are tabulated in this 
booklet together with much additional information including a 
section on determining hanger loads. 

Catalogues are also available detailing Genspring Variable Support 
Hangers for applications less critical than those requiring Constant 
Supports, and Genspring Sway Braces for eliminating shock and 
vibration. 


Wife, three children SE 


Below left is the latest addi- 
tion to the range — Type M7 
for loads of 97,800 Ib. max. 





Below right are the M1 to M4 
Constant Supports covering 
loads from 315 Ib. to 22,500 Ib. 
and travels from 1.5” to 12”. 
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Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LTD °- 
Telephone: Guildford 62861. 


HENLEY 
Telegrams & Cables: Vokesacess 


, Guildford, Telex. 


PARK °* 


A member of the VOKES Group with world-wide representation. 
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GUILDFORD ’ 
Telex: 13-535 Vokesacess, Guildford 


SURREY 
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If you have a Nuclear Development or 


Production problem contact us today 


GRAVINER 


Contractors to The Atomic Energy Authority 


FAREHAM ROAD -: GOSPORT -: HAMPSHIRE 


Telephone Fareham 2511 


Also specialists in Airborne, Diesel Engine and Industrial Fire and Explosion Protection, Thermostats and Overheat Switches 
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A RAWLELUG HEAVY DUTY FIXING DEVICE 


<a ¥ 


RAWE BOL T'S 


There is no waiting for cement to harden when you use Rawlbolts. 





The holes are drilled with a Rawltool to the exact size, 

the Rawlbolts dropped in and after the machine has been positioned 
the bolts are tightened. The expansion of the members locks 

the bolts in the holes. They cannot work loose through vibration 
or shock. The machine can be put into operation immediately. 


Rawlbolts have earned a sterling reputation for strength and reliability 
throughout the world—they are used by the million every month. 
Rawlbolts grip by expansion—their strength as a fixing is 

based on the enormous compressive strength of concrete itself. 


sy /] 





RAWLBOLTS ARE MADE IN TWO TYPES 


For fixing heavy machinery to floors there is the 
Loose Bolt type of Rawlbolt which enables the 
machine to be slid into position after the 
Rawlbolt has been inserted. For wall fixings use 





the Bolt Projecting type which will position 








the fixing before tightening up. 





Please write for Chart and descriptive literature. 





Tools that save time For hole boring there is a big range of high 
efficiency Rawlplug tools for use by hand, electric and air power. 








STARDRILLS 


For hand boring for 
all Rawlbolt sizes. 


TRIFORM DRILLS 


For use in electric 
hammers for Rawl- 
bolts sizes C to K, 


DURIUM MASONRY 


P. H. BITS 


For use in pneu- 
matic hammers for 
Rawlbolt sizes 
E to K. 





RAWLDRILLS DRILLS oe 
, ; : For use in hand and iss 
For hend boring for clecesic deille for le ae er 
Rawlbolt sizes Saialtiiele: linen : 
A to G. a oo hammers for Rawl- 


C to G, bolt sizes C to J. 























BS45A t 


RAWLPLUG CO. LTD., CROMWELL ROAD, LONDON, S.W.7. 











THE WORLD'S LARGEST MANUFACTURERS OF FIXING DEVICES 
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Stainless 
Steel 
Forgings 










n 














serving Atomic Energy, Aircraft and Oil industries 


Manufactured to any British or U.S.A. Standard Specification 


Supplied as Forgings only or Fully Machined in Modern 
Machine Shops on approved lists of A.I.D., A.R.B. and LLOYDS. 


William Oxley 
& Co, Ltd, 


PARKGATE STEEL WORKS - ROTHERHAM 
telephone Rotherham : 5238 


Tick No 64 on reply card for further details NUCLEAR POWER February 1960 








/. Vital contribution to Atomic Power . . . 











“WANDLESIDE” 


ARMOURED 
CABLE 
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“CALDER HALL 
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Photo by courtesy U.K. Atomic Energy Authority 


With the advancement of Atomic 
Power, cables must play an important 
part in the efficiency and reliability 
in the production of Nuclear Energy. 
Only the best is good enough and Wandleside 


Cables are eminently suitable. 


CABLES | for Nuclear Energy 














Visit us on Stand T II at A.S.E.E. Exhibition. 
April 5—9, Earls Court 





WANDLESIDE CABLE WORKS LTD. 106 GARRATT LANE WANDSWORTH LONDON, S.W.18 
One of FALKS Group Telephone: VANdyke 7544 (5 lines) Telegrams: Wandleside, london 
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HARVEY FACILITIES AND PRODUCTS 


CLASS I WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES -: HEAT 
TREATMENT AND RADIOGRAPHY °* DIE- 
PRESSED AND ‘ROTARPREST’ HEADS UP TO 
15 FT. DIA. — Larger sizes to specification 
WELDED PRESSURE VESSELS AND FABRICA- 
TIONS IN ALL METALS - STEEL PLATE AND 


SHEET METALWORK ~- HEAVY MACHINING 
AND FITTING. 


HARVEY 





, 
a 





YOU ARE 


—THINK OF HARVEY 


Harveys have the ‘know-how’, the space, the 
equipment and the skilled men to produce large 
fabricated assemblies with efficiency. 

Assemblies up to 120 tons can be handled im one 
piece, and completed down to final machining. 
Full equipment is maintained for automatic 
welding, and stationary and portable X-ray units 
are supplemented by Radioisotopes for non- 
destructive testing. 

Harvey engineers are always available to discuss 
your fabrication problems, and to advise how we 
can best help you. 


Left: A mild steel jacketed Autoclave to Class 1 constructior 
with electrically driven stirring gear. 


Below: This Ethylene Oxide Reactor weighs 135 tons, 1 
g ft. 6 ins. in diameter and contains over 1§ miles of 1} in 
dia. catalyst tube. 


ly WELDED FABRICATIONS 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. GREenwich 3232 (22 lines) 
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i 4, High Voltage Capacitors , mm 
cen 
Behind every TMC Capacitor are the skills and resources of an 2% } 
1 organisation justly proud of its close association with leading ‘G 
‘\ groups in every branch of electrical engineering. It is : Pa 
a. one of the results of this collaboration that we see the - 
a) ~ widespread use of TMC High Voltage Capacitors on 3 a - al 
— < a pulse-forming networks and delay lines for radar ‘ S< - 
oe? = where their special features of LOW INDUCTANCE p= * 
Fa and MINIMUM DIMENSIONS are particularly \ 
valuable. A 
i Other applications: | 
7 * H.V. SMOOTHING CIRCUITS Pd 
~ 
~. * X-RAY APPARATUS — 
om = 
, al 
"54> * IMPULSE orc 
mer GENERATORS 7. 
7 

? * ENERGY \ 

t STORAGE \ 

N 





We shall welcome your enquiries whatever your requirements 
are in the H.V. field; a.c. d.c.: or pulse applications, H IGH VOLTAGE CAPACITORS 


TELEPHONE MANUFACTURING COMPANY LIMITED 
Components Division - Cray Works - Sevenoaks Way 
Orpington - Kent Tel: Orpington 26611 
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Jimmy will grow up and in due course 


| 
| 
hand on—very reluctantly —his 00 gauge equipment. 
But before his own son in turn becomes engrossed with model railways, 
Jimmy himself will see great changes. 
l.ver-increasing Outputs of electricity from atomic power stations 


will transform the contemporary scene, 

dispelling fog and domestic smoke 

and bringing cleaner cities and brighter homes. 

Vianual workers and housewives alike 

will benefit from more power at their elbows. 

But before these things come to pass, 

an enormous amount of exacting work remains to be done 


planning, designing, calculating and testing — 


a) 





much of it breaking entirely fresh technical ground, 


Talbot Stead’s part in this great enterprise 





is to make stainless and carbon steel tubes 





in large quantities and to exact dimensions; 

tubes made to standards of almost surgical cleanliness; 

tubes manipulated to the closest specifications. 

\ll this is work which ‘Talbot Stead, both by tradition 

and technical development, are eminently capable of doing. 
They are specialists in the production and manipulation of tubes 


and this specialised knowledge is freely at the disposal 








of all concerned with the development of nuclear power. 


MAN 


TALBOT STEAD TUBE CO LTD - GREEN LANE - WALSALL °<: A @M comp, 


MA 
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Talbot Stead have been awarded contracts to supply 
the following reactor components :— 


BRADWELL NUCLEAR POWER STATION : 

C. A. Parsons & Co. Ltd.: Short Charge Plugs ; 
Absorber Rods ; Fuel Element Support Assemblies ; 
Control Rod Standpipe Plug Assemblies ; Control Rod 
Standpipes ; Charging Standpipes ; Veutron Source 
Assemblies; Control Rod Channel Gags; Control Rods. 
A. Reyrolle & Co. Ltd.: Burst Slug Detector Tubing. 


BERKELEY NUCLEAR POWER STATION: 


Ltd.: 


AEI John Thompson Nuclear Energy Co. 
Control Rods ; Control Rod Guide Tubes. 


\ \ MAN RERS OF CARBON, ALLOY AND STAINLESS STEEL TUBES BI-METAL TUBES - 
MACt ANGERS AND COMPONENT PARTS “PORTEND STAINLFsSs WEEDING FITTINGS 
NUCLEAR POWER February 1960 


“METICA’ METAL CLAD CARBON AND GRAPHITE TUBES - 





HINKLEY POINT NUCLEAR POWER STATION: 


Atomic Power Projects Ltd.: Restraint Assemblies. 
Charge Chute Material. 


Matthew Hall & Co. Ltd.: Burst Slug Detector Tubes, 


HUNTERSTON NUCLEAR POWER STATION: 


The General Electric Co. Ltd.: Control Rods; Dis- 
tance Tubes ; Charge/Discharge Tubes. 


LATINA NUCLEAR POWER STATION (ITALY) : 


C. A. Parsons & Co. Ltd.: Absorber Rods ; Neutron 
Sources; Charging Standpipe Plug Assemblies; Con- 
trol Standpipe Plug Assemblies; B.S.D. Assemblies; 
Control Rods; B.S.D. Pipework. 


*“METIOR’ SANITARY PIPE FITTINGS 


CARBON ALLOY AND STAINLESS DRAWN AND GROUND BARS AND WIRE 


1bWw/16 
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Reproduction of 16th century Dutch Print by 
4mman, illustrating the craft of the Pewterer 
(Copyright, Radio Times—Hulton Picture Library) 
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A GG GG 


and NS 


our 


trade is STE E L 


Not only mild steel for everyday use but also the 
special steels demanded by the Nuclear Age . . . for 
example we produced the special steel plates for the 
reactor vessels at Calder Hall, Chapelcross and 
Bradwell, and we are now supplying plates for the 
nuclear power station reactor at Latina, Italy. 


\ oY {n interesting booklet **Steels for the Job”, just 


\ 













published by us, describes some of our newer products 
We shall be delighted to send you a copy. 


. »" 
PO ie 


YOU SHOULD HAVE 


Our Technical and Research Department will a/so welcome 
THIS BOOK 


enquiries from any whose problem is ... STEEL 


CONSETT IRON COMPANY LIMITED, CONSETT, COUNTY DURHAM 


Telephone: Corsett 341 (12 lines) Telegrams: Steel Phone Conset! 
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This compact instrument, developed in 

close collaboration with the U.K.A.E.A., 

has resulted from a successful combina- 

tion of all-transistor circuitry with the 

.M.I. é s ? i : rep- 
E.M.l. PORTABLE MONITOR TYPE 1 Se ee Serene eee oy Wee 

resents a significant advance in the 

detection of Alpha-Beta contamination. 

Its most outstanding features are: 

3% Simultaneous monitoring of Alpha-Beta radia- 
tion, giving aural and visual warnings. 

* Transistors throughout for reliability, lower 
power consumption and long life. 

x* Battery operation for real portability. 

x High accuracy over wide temperature range. 


* Mains unit available if required. 





Ask for a demonstration and full details. 


EM E.M.I. ELECTRONICS LTD 
Y INSTRUMENT DIVISION - HAYES - MIDDLESEX - TELEPHONE: SOUTHALL 2468 


Yj 





EE.77 
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For the ultimate in 
Welded Fabrications 
consult Empyrium, 
pioneers in this field. 










—— 3 Died £54) 
7 YY ’ ’ 
oma * 
Pei ii & 










Transformer and Switchgear Tanks; Storage Tanks for 
Petrol, Oil and Water; Autoclaves; Chemical Plant of all 
descriptions; Bedplates; Machine Tool and Press Frames; 
Gas Works Plant: Hoppers, Condensers, Gear Guards, 
Blast Mains, Air Receivers and Pressure vessels of all 
types 










Empyrium fabricate for 
all industries to ASME 
and Lloyds specification 
Also to the exacting 
requirements of the 
Petroleum and Oil 
Companies. Full testing 
facilities, including 


X-Ray 








WELDING & MANUFACTURING 
[ COMPANY LIMITED 


Head Office and Main Works: Pritchett Street, Birmingham 6. 
Telephone: ASTon Cross 3203/4/5. 
Telegrams: Empyrweld Birmingham. 


PIONEERS IN WELDING PRACTICE SINCE 1917 


JW.Ad.4680 
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AT THE 


new L.E.A. 


EXHIBITION 





instruments 


for precision measurement and control 


D4129 NON-BLOCKING AMPLIFIER 

Specially designed for use in spectroscopy. It 
embodies two unusual features: automatic indication 
of overdrive occurring, or occurred, as a warning 
that the overall gain is incorrect for linear 
operation. Self-compensation for valve ageing and 
incorrect drive polarity. 

Maximum gain 10,000 times. Gain 2,000,000 times 
with Head Amplifier D4142. 


D4138 TROCHOTRON PRE-SCALER 


A fast discriminator and trochotron type 








scale-of-ten designed to precede standard scaling 





equipment when it is desired to shorten the overall 


resolution time. 
STABILISED EHT UNIT D4140 


D4139 TIMING CONTROL UNIT 

A control unit for digital counters. Designed for 
automatic tachometry. Provides a repetitive counting 
period and read-out time. Crystal drive-time source 
Digital print-out available. 


D4140 POWER UNIT 
3Kv EHT stabilised supply with maximum current 
output of 10 milli Amps. Stability 300:1. 





D414] PULSE SPECTRUM ANALYSER 


A single channel pulse height analyser with variable 
TROCHOTRON PRE-SCALER D41 38 


channel width and manual or automatic control of 


spectrum sweep. Range 5-100 Volts 


Labgear Limited 


NUCLEONICS DIVISION 
WILLOW PLACE é' CAMBRIDGE 


TELEPHONE: 2494 TELEGRAMS: LABGEAR, CAMBRIDGE 
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CONTROL VALVES with Solenoid or 





Diaphragm operation 






S TEADY development of solenoid 
and diaphragm-operated valves has 
produced a large number of models 
suitable for controlling gas and oil 







fuel. 
Valves for general control applications 

- net . a ¢ : Diaphragm-operated lever valve. 
(pneumatic and hydraulic) and highly adie’ poo caved be con a 
specialised uses (guided missiles) are evmenen and lover entities Rigi 


viscosity fluids to be handled up 
also available in an increasing number ao 


of types to meet modern technical 
requirements, 





Solenoid eas valves up High-pressure 3- way Miniature 4-way air OHV eas valves speci- 
6” BSP (threaded or valve up to 4,000 psi valve for double acting ally developed for con- 
flanged connection) for missile and mach- power cylinders trolling radiant gas heat- 
(LG. series.) ine tool applications, (FW2.) ers (in co-operation with 
(TW / VHP.) Horstman Gear Co 
Lid.) 
—— a i eneell meena i cetcnaiaal ee ——— lr cian Decent nti RI ee lates 








Miniature gas pilot 
valve. (LGM.) 


Solenoid-operated lever valve 
with reversible cage givine 
direct or reverse action at will, 
For high viscosity oils 


(HDOL.,) 













” 


light duty gas, 
Oil and air valves. 
(LG series.) 


| SY 
AUTOMATIC CONTROLS LTD_4 LEAFIELD - CORSHAM -: WILTS 





A member of the ELLIOTT AUTOMATION GROUP 
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| The largest range of PRESSURE SWITCHES 



























in the World os 


CHARACTERISED by small but 
robust switch action rated up to 5 amps, 
the Black range caters for pressure 


signalling and control functions for all 
Differential pressure 
switch incorporating . - ss > bd 
two diaphragms giving kinds of industrial applications 
operation at very 
small differentials and 
very high pressures : . ae 
fuliv adjustable. including missile and nuclear energy 
(DPS Mk 11.) 


requirements. 








Flow switch 

in stainless =» 

steel, 

(FSW) Miniature fully adjust- Se 

able pressure switch for 

air, oil, etc., up to 200 

psi. (VPS A.) Miniature pressure switch 
High pressure swite h for for sequence operation, 
the range _200-10,000 can be provided with up 
psi, fully adjustable. to six switches to oper- 
(VHPS.) ate at different pres- 

sures, (VPS/MU.) 








Differential Pressure 
switch developed for 
use on CO? at 
pressures up to 
250 psig and tem- 
peratures up to 
350°C. 

(DPS Mk Ii1/s.) 





Barometrically com- 
pensated pressure 
switch, 

(HPS /V/BC.) 


Low Pressure switch 
1”-30" we with ad- 
justable differential. 
(LPS.) 





Telephone : Hawthorn 136 *A.1.D Approved AUTOMATIC CONTROLS LTD. 


A member of the ELLIOTT AUTOMATION GROUP 
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Testing production batches of semiconductors for leaks 
(Photograph by courtesy The General Electric Co. Ltd., 
Semiconductor Division). 





lc.c. IN THIRTY YEARS! 


Leaks of this order detected with the 
AEI type MS6L Spectrometer 


For leaks in vacuum systems the AEI MS 6L Spectrometer gives a 
minimum detectable leak around 5 x 107’ lusecs (litres at 1o°'mm Hg per 
second )—a rate which means that only Ic.c. at atmospheric pressure would 
pass through in thirty years! In systems pressurised with helium at 15 
p.s.i.g., the equipment will detect and measure leaks of less than 107° c.c. 
per second 


Compact, portable and simple to use and maintain, this self-contained 
equipment is entirely British in design and construction. Apart from 
helium, it can be used with other lower-cost tracer gases. For countless 
requirements, including the stringent demands of nuclear plant, it provides 
today’s most rigorous and economic leak-testing system. 


Associated Electrical 


POSITIVE INDICATION The equipment gives a direct 
measure of concentration, and is positive in indication. 


FOR TESTING Hermetic glass-to-metal or metal-to-metal 
seals. Particle accelerators. Bellows, capsules, bourdon tubes 
Vacuum valves, pumps, pipework. Refrigeration systems 
Vacuum furnaces. Nuclear reactor vessels, fuel elements and 
coolant systems. Electronic valves. 


Before you decide on the choice of leak-testing equipment, you 
should send for descriptive literature on the Type MS. 6L Mass 


Spectrometer. Write to your local AEI office or direct to: 


industries Limited 


INSTRUMENTATION DIVISION-Scientific Apparatus & X-Ray Department 
Trafford Park, Manchester, 17 
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OPEN IMPELLER PUMPS 


have been in 
continuous production 


for More than 





Type UPL for-self priming 


duties. 





DZT pump for chemical 


duties. 


DO 


and are still 
unchallenged for 
dependable service and 
efficiency 


Simplicity of construction—one moving part and generous 





DSZ direct-mounted pump for 
chemical and general purpose 


duties. Saves space and costs. 


clearances—enable these pumps to handle a variety of 


liquors, sludges, slurries, corrosive and radioactive liquors. 





Q NO CORROSION 


L.BOUR 


BRITISH LaBOUR PUMP CO. LTD. 


BLUNDELL STREET, LONDON, N.7. 
Telephone: NORTH 6601-5 Telegrams: Laboupump London 


Type SZ for chemical duties. 
Available in a wide range of 
LABOUR corrosion resisting 
materials. 
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"It was, Gentlemen, a question of efficiency 


_ in the all-important matter of insulation the Building Committee 
was unanimous in its specification of VERSIL, the glass fibre. The 
qualities of this material are outstanding, especially when long-life 
has to be considered in conjunction with high efficiency. It would make 


life easy, gentlemen, if all decisions were as quickly made as this one !’ 


When you are concerned with a new building or additions to an existing building, 
and the problem is to keep heating where it’s wanted, the advice and experience 
of Versi! engineers in the Versil Contracts Department is available to you for the 
asking. You should contact Versil Limited, Rayner Mills, Liversedge, Yorks, or 


telephone Cleckheaton 2571 


Versil rigid sections provide a neat and 
eflicient insulation for pipework of all 
kinds: preformed bends, tees, and 
elbows are available as well as highly 
efficient units for the covering of flange 
and valve bovxes. Versil rigid sections 
have the great advantage of being 
removable whenever inspections make 





mis necessary 








THE 
GLASS FIBRE 
INSULATION 








60 NUCLEAR POWER February 1960 Tick No 78 on reply card for further details 81 


ELLIOTT NUCLEONICS 








OMPREHENSIVE 
TRANSISTO 
NUCLEAR 


INSTRUMENTS 


A MEMBER OF THE 





Tick No 79 on reply card for further details 





One of the sub-units used in a wide range of 
TRANSISTORISED REACTOR CONTROL, 
COUNTING AND SUPERVISORY 
INSTRUMENTS of superior 

performance including: — 









Comprehensive Scaler ND.1571 
Comprehensive Deviation Meter ND.1611 
Comprehensive Shut-down Amplifier ND.1621 
Comprehensive Rate and Period Meter ND.1581 
Comprehensive Logarithmic D.C. Amplifier and 
Period Meter ND.1631 
Micro-microammeter ND.1601 
E.H.T. Supply ND.1591 
Gamma Compensated Ion Chamber E.H.T. 
ree ND.1671 
. Trip Amplifier ND.1231 


RISED 


PLUG-IN SUB-UNITS is 
one of the factors achieving in this range of 





The use of versatile 


instruments: 


* 


Low Cost 

High order of reliability 
Robust, compact design 
Very low heat dissipation 


+ + * & 


Simple maintenance 





Elliott Nucleonics Ltd., 
Century Works, Lewisham, 
London, S.E.13, England 
ELLIOTT AUTOMATION GROUP. 
NUCLEAR POWER 


February 1960 


M&C 
NUCLEAR 


NOW YOU CAN GET 
NUCLEAR FUEL “OFF THE SHELF” 


In the nuclear materials vaults here at M & C Nuclear are a wide assortment of 
shapes of varying nuclear metals ready for your immediate use. 


Another example of ; ” : 
P As a leader in the field of nuclear fuel technology and with the greatest produc- 
M & C’s special ; ; : : : ae a 
tion experience of any privately owned nuclear fuel production facility, it is 
services for the logical that M & C Nuclear would build a stock of foil, rod, wire and plates of 


Nuclear Industry uranium, thorium, alloys, and compounds. We will be glad to fill your order im- 
mediately and to offer our consulting service in the use of nuclear fuel elements 
from critical assembly to completed reactor. Texas Instruments Incorporated, 


M &C Nuclear, Inc. (a subsidiary), P. O. Box 898, Attleboro, Mass. 


TEXAS INSTRUMENTS 


INCORPORATED 


MEe&CNUCLEAR,INCG. 


P.O. BOX 898 -° ATTLEBORO, MASSACHUSETTS, U.S.A. 
AEA 


£ 


HE Ls RECEDES RRR PORTIA SHS ASR eae 


PRBPEL = SPPEFERPETMTIY 4 EPGETETEREGEP 





abs poe has fu as os or Pro ss 





The World's Largest Privately Owned Facility Designed Specifically for Fabrication-Development 
and Production of Fuel Elements, Core Components and Complete Cores. 


POWER February 1960 Tick No 80 on reply card for further details 83 











Bee sae 





Photograph by courtesy of U.K.A.E.A 





FOR NUGLEAR POWER STATIONS |- 


BOILER FEED PUMPS 





* 









6 low temperature 
units each rated for 
an output of 650,000 
Ibs/hour for the Chapelcross 
installation of the United 
Kingdom Atomic Energy Authority. 


Consulting engineers for the Chapelcross 
Atomic Power Station are MERZ & 
Complace range of Bolter Yeed umes McLELLAN. Civil engineering contractors are 
the MITCHELL CONSTRUCTION CO., LTD. 


for nuclear and orthodox thermal 
SULZER BROS. (LONDON) LTD. 


plants including advanced class units. 
write for literature to:- INCORPORATING HATHORN DAVEY & COMPANY LIMITED 


31 Bedford Square, London, W.C.| 
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Package Irradiation Conveyor Plant 
developed in co-operation with 


the U.K.A.E.A. 
by 


The Ow 
(rganisation 
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Argonare Welding * Rowenarc 
Welding * Hydraulic and 


The resources of the 
Pneumatic Actuating Systems 
Owen Organisation are and Valves * Design and 


Research Facilities - Prototype 


manufacture facilities * Pro- 


co-ordinated to serve 


duction Facilities Patented 
Copper free brazing for steel 
the Nuclear Industry in stainless steel, Miobtom, 
etc * Fork Trucks and 
Materials Handling Equip- 


Design, 


ment * Pressure Vessels * Test 


Development 


facilities, including Hydraulic 





Pneumatic, Mechanical * 


and Manufacture. 
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Test facilities for Prototypes * 
Structural Steel work: Metal 
Equipment, Partitioning, Bins 
and Furniture * Remote 
Control Equipment * Cold and 
Hot Presswork * Fabrication 
work * High Tensile 

Bolts » Package Irradiation 
Plants * Electro-Hydraulic 
Controls and Servos * Special 
Purpose’ Machinery and 
Machine Tools * Com- 


pressors * Oil Firing Equipment 





THE OWEN ORGANISATION GROUP ATOMIC ENERGY OFFICE 
P.O. BOX No. 24 WARRINGTON - Telephone WARRINGTON 35241 
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partnership has been established 
between The Nuclear Power Plant Company 
Limited and The AEI—John Thompson 
Nuclear Energy Company Limited 


to design and construct better and cheaper 





nuclear power stations 


ASSOCIATED ELECTRICAL INDUSTRIES 
LIMITED 


CLARKE, CHAPMAN AND 
COMPANY LIMITED 


, ee ALEX. FINDLAY AND COMPANY 
This new enterprise is called LIMITED 


HEAD, WRIGHTSON AND 
e COMPANY LIMITED 
SIR ROBERT McALPINE AND SONS 


Nuclear LIMITED 


C. A. PARSONS AND COMPANY LIMITED 


Power A. REYROLLE AND COMPANY LIMITED 


STRACHAN AND HENSHAW LIMITED 
Group JOHN THOMPSON LIMITED 


and combines the research development, WHESSOE LIMITED 


manufacturing and construction resources 
of these industrial concerns of 


world-wide renown. 





RADBROKE HALL: KNUTSFORD - CHESHIRE 


TGA NP ISB 
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Rio Tinto 1s now able to supply 


uranium in commercial quantities 





for power and research programmes 


nU INTL 


Nuclear grade uranium products now available include the 
following : 


AMMONIUM DIURANATE -° — URANYL NITRATE HEXAHYDRATE 
° URANIUM TETRAFLUQRIDE ‘ 
CERAMIC GRADE URANIUM DIOXIDE ° URANIUM METAL 


Facilities exist for fabrication to individual requirements. 


Enquirtes are invited to 


RIO TINTO MANAGEMENT SERVICES (U.K.) LIMITED 


Barrington House, 59 Gresham Street, London, E.C.2. Telephone METROPOLITAN og101 
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PRESSURE TAN 
KEEP 1 


926 
‘ 





for Industry 


ws 

a 4 

Se The Distillers Company Limited supplies carbon dioxide 

bc sai and all necessary storage and handling equipment to 
Sg rere tia £ nuclear power stations, and to industry generally. The 


Company’s bulk storage and supply system, operating in 
, conjunction with the D.C.L. fleet of road tankers, is the 
eens most efficient and economical method for all users of 
the product, whether large or small. 

We can advise you on all aspects of your CO, installation. 
Supplies of CO, are readily available from branches and 
depots throughout Britain. 


THE DISTILLERS COMPANY LIMITED, CHEMICAL DIVISION 
CARBON DIOXIDE DEPARTMENT, Devonshire House, Piccadilly, London W.1 Mayfair 8867 





TA/2531 
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80% 


HIGHER OUTPUT CURRENT 





with the 


2Mcs 


VS.10.H 








TROCHOTRON 


This new beam switching tube is the second in a range of Trochotrons under 
development by Ericsson Tube Division. Its outstandingly high current 
output offers a ready means of directly operating any of the series of 
Digitron® register tubes or similar devices including electromechanical 
registers. Its high speed will be of particular interest to engineers engaged 
in the design of nucleonic equipment, digital computers and other switching 
applications. The circuitry associated with the Trochotron being simple, 
gives added reliability and consequently saves on component costs. The 
overall dimensions of the VS.10.H are the same as the earlier VS.10.G. 


BRIEF SPECIFICATION 





Max. Target Voltage . . . . 300V = Min. Input Pulse Duration . 0.25 uS 
Nom. Spade Voltage . . . . I40V Max. Counting Speed . . . 2 Mc/s 
Max. Target Current . . +. I8mA_ Heater 6.3V jets, en 





N.B. The VS.10.H specification embraces that of the VS.10.G 





The whole range of Trochotrons will be colour coded for ease of identification. 
VS.10.G—Red VS.10.H—Yellow 


r further details write to: The Technical Services Dept. 


ERICSSON TUBE DIVISION 


BEESTON - NOTTINGHAM 





ERICSSON TELEPHONES LIMITED, HEAD OFFICE: 22 LINCOLN’S INN FIELDS. LONDON, W.C.2. Tel: HOLborn 6936 
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For conti viled 
pipe movement... 


GON-TEN | 


REG. TRADE MARK 


x 


CONSTANT TENSION 
PIPE SUPPORTS 





The Con-Ten system has not only been tested, 
but proved in industries and power stations all 
over the world. No matter what the load or the 
pipe movement, or the problems met, there 

is a Con-Ten to provide the most adequate and 
permanent support available. Loads from 100 Ibs. 
to 14 tons and pipe movements up to 18” can 
be controlled by constant tension supports 

in the Con-Ten range. 


Contact us now for full information. 


British Patent Nos. 474008, 720074, 720075, 697987, 816976, 
U.S.A. Patent No. 2129320° 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 
CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. Telephone: TIPTON 1222/3/4 
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WARNER 
Klectric 


BRAKES & CLUTCHES 


electro-magnetic friction 
couplings for cushioned, smooth, 
instantaneous action. Control 
rotating drives—without strain; 
cycle, reverse, index—at the 
touch of a button. Automatic 
compensation for wear through- 
out long life. 


Wriie for descriptive Warner brochure. 


WESTOOL 


SinmMiwte os 





ST. HELEN’S AUCKLAND 
CO. DURHAM 
Telephone: West Auckland 551/5 
Telegrams: Solenoid, West Auckland 
LONDON 
2 Ashley Place, Carlisle Place, SW1 
Telephone: VICtoria 7301/2 
BIRMINGHAM 
7 Newhall Street, Birmingham 3 
Telephone: Central 3901 


aE Pa Spee AB 














Harry F. Atkins Cam Milling machine 
fitted with Warner S.F. 250 Clutch. 
The Elgar Machine Co. Ltd., London. 
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Greater safety for h 





Most modern soluble cutting oils contain phenolic 
compounds used as coupling agents between the 
oil and the emulsifier, for better blending and 
easier mixing. These phenolic compounds can 
cause skin irritation, especially where modern 
high-speed machines are used and the emulsion 
can concentrate, through the evaporation of water, 
above the safety level. 

Shell research chemists have been working on 
this problem, which has been causing some con- 
cern to Management. After considerable research, 
Shell Dromus Oils have been reformulated and 
these new cutting oils now produce bland emul- 
sions, which considerably reduce the risk of skin 
trouble to operators. 

The real difficulty was to find a newcouplingagent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty 


The Research Story 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared 


TRIUMPHS OF SHELL RESEARCH 


1 With new Shell Dromus Oils 


alcoholcomplex. Thissolved one problem, but pres- 
ented another. The new coupling agent was volatile 
at the high temperatures normally used in blending 
processes. Further research found a solution to this 
problem by designing and installing new plant. 

The new Dromus Oils are every bit as efficient as 
before and cost no more. They put Management 
in the welcome position of being able to minimise 
working hazardsat noextracost. And machinemen 
need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is 
supremely applicational. The centre at Thornton 
is always ready to work with even the most 
specialised sectors of industry to produce the 
right oil for the job. If you and your organization 
have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell 
Industrial Lubricants. 


and examined hundreds of experimental soluble oils, and established 
that certain combinations of fatty alcohols could be used in place of 
phenolic compounds with no loss of efficiency. They set to work to 
discover the best combination and developed a higher fatty alcohol 
complex which fitted exactly. Then they realised that to blend this new 
coupling agent into soluble oils would require special plant and new 
blending techniques. 





























Exhaustive testing of blend stability, emulsion stability, anti- 
corrosion and machining properties led to selection of the most 
promising blends. A pilot plant was set up to produce batches of 
these for use in heid trials. 

This field testing and final development proceeded for two years 
whilst production plants were erected at points so chosen as to give the 
most economical and rapid delivery throughout the United Kingdom. 


oF 
This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
stituents volatile at the blending 
temperature. 


vew E DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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ALL THESE 
ARE POSSIBLE 
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LINCOLN ELECTRIC CO LTD 
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Light allovs in all wrought forms 


~ 


snr 
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BIRMETALS LIMITED 
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The large scale production of the special magnesium alloy used 
to make the fuel element cans for Calder Hall was the result of 
collaborative experimental work by Birmetals Limited and the 
United Kingdom Atomic Energy Authority. 

Similar collaboration between Birmetals, the U.K.A.E.A. and the 
commercial constructors of nuclear power plants is ensuring con- 


tinued development in this and other allied metallurgical fields. 
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RELIABILITY 


i Ni ‘ H E In common with other Worthington-Simpson products, our 


condensing plant is manufactured with precision from the highest 
MAKI N G quality materials and is designed to give long and reliable service. 


% 


Specialists in the Worthington-Simpson organisation deal with all 
problems of heat exchange. We have considerable experience 

in producing condensing plant for high vacua and feed systems 
operating at the highest pressures and temperatures. 


Complete systems are designed, manufactured, erected and installed, 
including auxiliary plant—condensers, air ejectors, feed heaters, 
evaporators, de-aerators, fuel oil heaters, and water coolers for both 
land and marine installations. 


Worthington - Simpson Ltd. 


NEWARK NOTTS 


PUMPS - COMPRESSORS - HEAT EXCHANGE EQUIPMENT 
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SPECIAL STEELS 
FOR NUCLEAR POWER ... 


One of the 
most essential characteristics implied by the expression ‘high quality’ is 
reliability, and the construction of nuclear power plants ranks high amongst 
those advanced engineering projects, where any doubt concerning the materials 
of construction cannot be tolerated 





Hadfields have contributed in the provision of high quality 
alloy steels to meet the demand of reactor designers and the 
“Era’’ series of Boron Steels was developed to satisfy the special 
needs of neutron absorption for control purposes. These steels 
are also used for special shielding applications. 


Hadfields have made the Control Rods for Calder Hall and 
Chapelcross Stations of U.K.A.E.A., incorporating ‘‘Era Boron 
Steels” and ‘Era H.L.C.”’ special Low Cobalt Stainless Steel. “Era 
H.L.C.”" Steel has also been used in the production of a number 
of other reactor components and is of the 18 8 Stabilised type 





Pressure vessel and heat exchanger forged flanges are made in 
special ‘‘Era C.R.” and ‘‘Hecla”’ Steels, and a large number of 
small castings can be produced in our foundries which are 
specially equipped for this class of work. 














BRAS Ae SS 





HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND. 
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Tough, flexible, seamless, all-metal PLESSIFLEX is the most thoroughly 
> reliable means of conveying fuels and chemicals— whether they are gases 
= , or liquids, very hot or very cold, corrosive or inflammable— from one place 
“SS ‘ Senn tee to another. And this point is overwhelmingly endorsed by engineers in 


Bristol Bloodhound 


the aeronautical, nuclear, marine and chemical industries. 

At pulsing pressures, at high pressures or under vacuum conditions, 
PLESSIFLEX provides the vital link between those parts in your 
installations which are subject to continual relative movement. 

The basic components of PLESSIFLEX are the result of continuous 
development and testing, in consequence of which the complete hose units 
are unrivalled in their high quality. Offered in a range of sizes from 

1” to 24” bore, and in almost any metal you care to name, PLESSIFLEX 
may be tailored to your particular requirements. 

Suitably braided for stability, the tube itself is made from material that 
has been subjected to rigorous pre-process analysis—everything in fact 
about this versatile, incredibly robust product is shaped to the ends of 
higher performance and greater safety in fields where such requirements 


are essential. 





f . +t , = ; IT LG S/F [ 7 
Our engineers are waiting to show you how LEIITLLA 


POWER AUXILIARIES LIMITED - Kembrey Street - Swindon: Wilts - Tel: Swindon 6211 


Overseas Sales Organisation—Plessey International Limited, Ilford, Essex Tel: Ilford 3040 
@pyPAL | 4c 
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Export opportunity in Italy 


SIR: In the course of a recent visit 
to Italy I received the impression that 
too little attention has been paid 
there to the various marine reactor 
projects being evolved in the United 
Kingdom which are bound in the 
near future to materialize in one or 
more prototypes of small capacity. 
Such reactors may be suitable not 
only for marine propulsion but also 
for generating electricity in a land- 
based power station. This prototype 
should prove its economic value in 
Italy sooner than elsewhere for the 
following reasons: (1) The installa- 
tion of a small capacity power station 
in a locality not served by the Italian 
national grid, in the backward areas 
of the South, would easily find a base 
load in land reclamation, irrigation, 
drilling for water, oil and other min- 
erals, industrialization, public works 
and utility services, without interfer- 
ence with the grid or commitment to 
maintenance expenses over large areas 
and difficult ground; (2) The small 
capital investment initially required 
would make it possible to develop a 
gradual scheme in which various types 
of reactor, carefully selected, could 
be tried with very great advantage to 
nuclear technology both for the ex- 
porting country—in this case Britain 
and for Italy, where the opportunities 
for would-be nuclear physicists and 
technologists are small and_ the 
nuclear equipment of the Universities 
is notoriously inadequate. (3) Low in- 
dustrial costs, remunerative power 
prices, capital revaluation of the sites 
and their surroundings will allow 
balance-sheets to be based on quite 
different standards (and more favour- 
able ones) than of any similar under- 
taking in an intensely industrialized 
area. 

There is no prima facie reason why 
the Italian Government should not 
associate itself with a programme of 
this kind, and even the powerful elec- 
trical industries in Italy might lend 
their know-how and their technical 
and financial resources (in agree- 
ment perhaps with the Italian ship- 
builders and shipowners). 

What is needed is a new outlook 
from the atomic industry in the U.K. 
The will to export must prevail 
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over the mere wish to export. You 
must know your customer’s require- 
ments and possibilities if you want 
to gain a permanent foothold in his 
market. Italy has entered too late in 
the atomic field to go it all alone. 
She needs some reasonable assurances 
on the reactor performance because 
she does not know enough about 
the techniques now being evolved 
elsewhere. But on the other hand she 
can offer an extremely useful work- 
ing ground for the development of 
small reactors, with economic results 
just as striking at those which have 
been achieved already in Sicily—and 
are now to be expected in Sardinia— 
through conventional methods. 

The opportunity is there now. In a 
few years’ time, when the work of 
economic development in Italy has 
entered more definite channels it will 
be too late. And by then, perhaps old 
and new competitors of the British 
atomic industry will have scored a 
success which might be a resounding 
and decisive one for a young indus- 
try which aims at world markets and 
needs to gain world-wide prestige. 
Wembly, Middx ALDO CASSUTO 


Canada’s nuclear programme 


SIR: Surely the premise in the first 
sentence of the section on Canada in 
the very valuable article on National 
Programmes in 1959 in your January 
issue [that Canada has a long way to 
go before nuclear power is economic- 
ally competitive] is quite irrelevant to 
the stated conclusion [that Canada has 
a promising nuclear power  pro- 
gramme]. While this irrelevance does 
not necessarily invalidate the conclu- 
sion it is nevertheless apparent, from 
a correct statement of the problem, 
that the conclusion is unjustified. 
The problem before the nuclear 
engineer is not simply to provide 
energy sources that can compete with 
existing sources: it is to provide new 
sources, where they are needed, in 
competition with other means of pro- 
viding them. The situation is that the 
demand for new sources of energy 
is now being satisfied, in some parts 
of the country, by coal fired thermal 
stations. The problem before the 
Canadian nuclear engineer is thus 
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similar to that posed in some other 
highly industrialized countries. One 
would then conclude that the distance 
to be travelled before nuclear energy 
can compete economically would, 
other things being equal, also be 
similar. 

Atomic Energy of 
Canada Limited 


H. H. CLAYTON 


PUBLISHER’S COLUMN 
A New Feature 

Many of the scientists, techno- 
logists and managers now closely 
associated with atomic energy, 
only entered the field a year or 
two ago. At the same time there 
is a constant stream of embryo | 
engineers and physicists leaving | 
universities and technical col- | 
leges with the aim of making | 
their careers in the new industry. | 

| 

| 





To any of these people a regu- 
lar reading of NUCLEAR POWER 
will, of course, be extremely use- 
ful, but we decided recently to 
start a new feature specifically | 
designed to act as a guide to the | 
courses available on different | 
branches of atomic engineering, | 
to the best introductory books | 
on selected subjects, and to in- 
dicate what is going on in the 
world of training for atomic 
energy. We hope that technicians | 
already established in the indus- 
try will also find the feature use- 
ful because many new terms and 
ideas are now current and 
though, for example, a young 
instrumentation man may be 
able to get along without know- 
ing what a barn is, a knowledge 
of this and other basic prin- 
ciples will give him a much 
broader view. We are, therefore, 
including short articles designed 
to give a simple explanation of | 
basic techniques for those who, 
as yet, may find the main articles 

in the magazine rather heavy 
going. 
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Conventional oils cannot live in conditions of atomic 

radiation. Such conditions are inseparable from 

certain parts of any mechanism designed to produce 

power from nuclear fission. 

This, and other allied lubrication problems, was the 

challenge which faced oil technologists everywhere. 

And, as so often in the past, Wakefield-Dick’s research team ‘, phar pt eS ety Sone 
produced the answer. An entirely new series ~ : 


Two examples of the 
NUCLEOL range 


NUCLEOL 522 A radiation resistant lubricant 


based on selected mineral oils of high arcmati- 
city and containing special inhibitors. 





the lubrication of contro! actuator bearing: 
P . — i i I 
of oils and greases, resistant to radiation operating at the lower radiation levels 


and named “‘Nucleol’’, is now available to 


; ea 
lubricate the wheels of this Atomic Age. N + a A Wakefield-Dick research chemist investigating 


the effacts of radiation on lubricants. 
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Men and manpower 


WE HAVE to look at two important factors in this 
country that could easily upset the present delicate 
balance of achievements. One is the avoidance of pro- 
longed labour troubles that not only cause capital costs 
to soar but, what is equally important. lose us the con- 
fidence of potential foreign customers. The other is the 
assurance that sufficient scientists and engineers are pro- 
duced by the universities and institutions to sustain 
necessary research and development projects, effort that 
will enable this country to keep its lead in atomic 
energy. 

Labour problems have particularly plagued the con- 
struction of civil nuclear power stations, especially 
Hunterston. Apart from the prolonged suspension of 
operations by the Motherwell Bridge and Engineering 
Company that lasted from September 25 until a few 
weeks ago, a further 100,000 man-hours were previously 
lost from July 1958 to September 1959. This loss of 
time has cost the G.E.C.-Simon Carves Group over a 
million pounds and the South of Scotland Electricity 
Board some three million. The other three stations have 
had their share of labour trouble, but none of them 
have been so badly affected as Hunterston where work 
is more than a year behind. 

The construction pattern of a nuclear power station 
is not generally appreciated. The number of workers em- 
ployed on a typical site can reach three thousand repre- 
senting seventy or more contracting firms and some forty 
trade unions. Whenever a wage dispute or labour problem 
is raised it is referred to headquarters, often many miles 
away. The issues involved become more complex when 
they involve more than one union or employer. Existing 
negotiating machinery then functions at an even slower 
rate and this is the main cause of unrest. 

Whether or not claims for higher pay are justifiable 
is not for us to say, but it is apparent that these labour 
problems must be solved. The construction schedules 
for a nuclear station are intricately calculated and a 
withdrawal of labour at any one point puts the whole 
programme out of phase. The attitude of a great num- 
ber of employers to site work, therefore, will have to 
be completely revised. Locations should be regarded 
as factory units equipped with the same administrative 
machinery that is normally available for examining 
locally the whole gamut of daily complaints and 
grievances. With this in mind, it is very encouraging to 
see that the Atomic Power Construction Company have 
anticipated the problem by appointing Mr. Alfred 
Robens, the Labour Party’s ‘shadow’ Minister of 
Labour, to act as labour consultant. His task in resolv- 
ing the many problems that exist is an extremely diffi- 
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cult one and we will watch with interest future develop- 
ments in this direction. APC, whilst not a direct em- 
ployer of labour, are determined that every possible 
step is taken to avoid trouble on a site equally as remote 
and difficult as Hunterston. 


Recruitment roundabout 

A steadily increasing proportion of qualified scientists 
and engineers is essential if our lead in industry is to 
be maintained and it is encouraging to learn that the 
recent growth in employment of scientists and engineers, 
particularly in industry, has been at a rather higher rate 
than expected (Command Paper 902), and the demand 
shows no sign of abating. Nevertheless, after allowing 
tor replacement of wastage, the total numbers coming 
forward over the next three years are still likely to fall 
short of employers’ needs, particularly for civil and 
electrical engineers, mathematicians, physicists and 
chemists. With an extension of research and develop- 
ment work in the so-called ‘modern’ industries, it is 
not surprising to find that the proportion of qualified 
research and development workers to those engaged on 
other scientific and engineering work is as high as 60% ; 
and present demand continues and appears to be insati- 
able. Recruitment of new staff has reached the 
stage where rival firms hold interviews practically on 
each other's doorstep and those employers not in such 
a strong position as others, are unable to compete for 
the qualified people they would like to have. This exten- 
sive drive to fill vacancies has the unfortunate effect of 
encouraging many inexperienced applicants, people who 
would be well advised to gain worth-while experience 
by staying in their present posts for a longer period. 

Although the number of scientists and engineers gra- 
duating or being admitted to professional institutions 
have substantially increased, and considerable numbers 
will emerge in the future with the Diploma in Techno- 
logy. demand for people in the higher IQ bracket will 
exceed supply for some years to come. What then is 
the answer to this persistent shortage of qualified men 
and women? From a national point of view, duplica- 
tion of scientific and engineering effort is costly and 
wasteful of manpower; the pooling of resources and 
regular exchange of information, therefore, by com- 
panies with large research and development effort would 
be a welcome step. An increasing amount of work 
could be entrusted to industry by government research 
departments and public authorities, especially the 
Atomic Energy Authority, with the net result of reduc- 
ing the size of establishments and creating a surplus 
of scientists that could be readily absorbed in industry. 
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Zirconium offers a combination of 
useful properties very attractive to the 
nuclear engineer. 

With high mechanical strength, low 
neutron absorption and good 
compatibility with uranium as natural 
assets, zirconium can be alloyed to 
provide in addition good corrosion 
resistance to water at high 
temperatures, 
or to carbon dioxide. 


Zirconium 


THE SPECIALIST'S ANSWER TO A SPECIALIST’S PROBLEM 


L 









1.C.1. Metals Division, intimately 
concerned with the metallurgical 
problems of nuclear engineering 
since the inception of the industry, 
is Britain's largest producer of 
wrought zirconium. 










1.C.1. Zirconium will be used 
for fuel element support 
brackets in Berkeley 
Nuclear Power Station 












7 first in nuclear metals - 
aon ae Pierre 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON S.W.1. 


N.C.2 
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Worldview 


Consortia amalgamate 
Following negotiations over the past five 
months between The Nuclear Power 
Plant Co. Ltd. and the AEI-John Thomp- 
son Nuclear Energy Co. Ltd. the two 
companies have agreed to collaborate 
on nuclear matters (see Worldview, Sep- 
tember 1959). To implement this arrange- 
ment. an equal partnership under the 
name of The Nuclear Power Group, 
NPG. has been set up and the staffs 
merged 

The primary objects of the new group 
are to assist in the completion of the 
Berkeley, Bradwell and Latina power 
stations; undertake the design, develop- 
ment and sale of all types of reactors. 
nuclear power stations and nuclear units 
for ship propulsion; carry out research 
and development and supply components 
and materials. The chairman of the new 
group is Viscount Chandos and the vice- 
chairman is Mr. R. Edwin McAlpine. 


New use for Windscale 

A new fuel element laboratory is to be 
installed in the blower houses of Wind- 
scale’s No. 2 reactor which was shut 
down in 1957. The facility will handle 
several thousand fuel elements a year 
from both experimental reactors and the 
power stations. Scheduled for comple- 
tion by the end of the year the installa- 
tion which will cost nearly £M1, has 
been designed to permit superficial ex- 
amination and radiography; sort sound 
and failed elements: remove fuel rods 
from sheathing without distortion; take 
dimensional and density measurements 
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the month in atomic energy 


of the rods; and section the cans and 
rods for metallurgical examination. 
All handling and work on the ele- 
ments will be carried out by remote con- 
trolled machinery which can be re- 
arranged or replaced after becoming de- 
contaminated without the necessity of 
personnel entering the working cells. 


Power to the grid 


During the last few days of December 
the fourth reactor at  Chapelcross 
achieved criticality. The first power was 
supplied to the grid from the No. 1 reac- 
tor as early as February 1959, and Nos. 
2 and 3 have been brought into opera- 
tion at stages since then. It is anticipated 
that this last reactor will be completed 
and fully commissioned in the course 
of the coming weeks, when the station 
will be supplying up to 140 MW into 
the South of Scotland Electricity Board’s 
system (see NUCLEAR POWER, June 1959, 
pp. 102-111) 


Industry’s opportunity 


A revised preliminary draft of * Factories 
(lonising Radiations) Special Regula- 
tions” has been issued by the Ministry 
of Labour. This follows the original draft 
issued in July 1957, and now has taken 
into account the recommendations of 
the International Commission on Radio- 
logical Protection and many observations 
from British industry. Comments on the 
new proposals are sought by the Ministry 
of Labour and should be submitted by 
April 15, 1960. 

These 196 new regulations are, it is 


ALL AT WORK 


Despite the stop- 
page on Hunter- 
ston’s reactor pres- 
sure vessels and 
steam-raising units 
for some _ four 
months due to 
labour disputes, re- 
phasing of the over- 
all programme en- 
abled work on the 
rest of the station 
to continue. Full 
work has now been 
resumed but the 
station will come 
into operation a 
year late 


proposed, to apply to all establishments 
legally classified as factories, where 
sealed sources are made or used and 
where X-ray machines, any machines 
producing ionizing radiations or any 
machine in which electrons are acceler- 
ated by a voltage of not less than five 
kilovolts are installed. 

Included in these provisions are tests 
for personal exposure and medical super- 
vision, examination of personnel and the 
procedures to be adopted when workers 
move from one factory to another. Re- 
actor fuel elements are not covered by 








CONTRACT SIGNED Mr. D. Yasukawa 
of the Japan Atomic Power Co. shakes 
hands with Mr. R. N. Millar of The 
General Electric Co. Ltd. after conclud- 
ing recently the £M20 contract for the 
1ISOMW GCR at Tokai Mura (see 
Worldbriefs, last month). Construction, 
for which a new company, the British 
General Electric Co. of Japan, has been 
formed, has now started and is sche- 
duled to be completed in 1964 





these regulations nor are ionizing radia- 
tions, used for medical purposes in fac- 
tories or rooms specially set apart. 
Further regulations covering the use 
of ‘open sources’ of ionizing radiations 
in factories are now being drafted. 
Another piece of legislature shortly to 
come into force is that under the Nuclear 
Installations (Licensing and Insurance) 
Act, which will be effective from April 1, 
1960. Under this (see Licensing and 
insuring nuclear plant, NUCLEAR POWER, 
September 1959, pp. 93 and 94) operators 
of reactors have to have a £MS third 
party insurance coverage and the British 
Insurance (Atomic Energy) Committee 
which represents the insurance companies 
and Lloyd’s underwriters are prepared to 
give the necessary cover and have, in 
fact, already provided insurance for a 
number of UK and overseas reactors. 
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Worldview 


NEW YEAR HONOURS 


BARON 

Sir George Horatio Nelson 
of English Electric Co. Ltd 
KNIGHTS BACHELOR 

Joseph Flairith Lockwood—Chairman of 
E.M.I. Ltd. 

Harrie Stewart Wilson Massey—Quain 
Professor of Physics, University College, 
London. 

ORDER OF THE BATH—CIVII 
Sir Roger Mellor Makins 
the United Kingdom 
Authority (G.C.B.). 
E. J. Michaels—Under Secretary, Office 
of Minister for Science (C.B.). 

R. N, Quirk—Under Secretary, Office of 
Minister for Science (C.B.). 

ORDER OF THE BRITISH EMPIRE 

L. J. Davies—Director of Research & 
Education, British Thomson-Houston Co 
Ltd. (C.B.E.). 

D. D. Cruikshank—General Manager, 
Renfrew, Dalmuir & Dumbarton Works 
of Babcock & Wilcox Ltd. (C.B.E.). 

T. Barlow—Resident Engineer, Windscale 
Works, UKAEA (0.B.E.). 

E. TT. Wilkins—Principal 
Officer, DSIR (O.B.E.). 

H. W.  Atkinson—Senior 
Officer, NPL, DSIR (M.B.E.). 
Miss A, Mitchell—Group Labour Man- 
ager, Risley, UKAEA (M.B.E.). 

G. H,. Prince—Head of Apparatus Engin- 
eering Dept., Ericsson Telephones Ltd. 
(M.B.E.). 

J. H. W. Simmons—Senior 
Scientist, AERE, Harwell (M.B.E.). 

J. Ramage—Process Superintendent, 
Capenhurst Works, UKAEA (B.E.M.) 
G. B. Richardson—Welder, Ashmore, 
Benson, Pease & Co. Ltd. (B.E.M.) 


Chairman 


DIVISION 
Chairman of 
Atomic Energy 


Scientific 


Executive 


Princip?! 





G. H. NELSON 


—Baron 


R. M. MAKINS 
—G.C.B. 





L. J. DAVIES 
—C.B.E. 


T. BARLOW 
—O.B.E. 





Miss A. MITCHELL 
—M.B.E. 


J. RAMAGE 
—B.E.M. 





INTERNATIONAL 


Russian hopes 


London—During January a group of 


four scientists, members of the Soviet 
Fast Reactor Team came to Britain 
These were Boris Borisovich Baturov, 


Engineer of the Department for the 
Exploitation of Atomic Energy of the 
USSR, Oleg Dmitrievich Kazachkovskii, 
Scientific Member of the Fast Neutron 
Reactor of the Institute of Physics, and 
Mitya Samuilovic Pinkhasik, Doctor of 
Plant of the Institute of Physics. During 
AEA establishments they 
went to Dounreay which was a return 
visit, following the trip to Moscow in 
July 1959, by a party of scientists from 
the Dounreay. 

Before they returned to Russia, Dr 
Kazachkovskii indicated that in addition 
to the Br-S facility at Obminsk which is 
operating 5 MW, 
there were plans in the USSR for large 


their tour of 


now successfully at 
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breeder reactors. At present designs are 
in hand for a 50 MW br which will be 
used to. establish 
levels and for a 


economic operating 
250 MW plant. The 
larger unit will not be built until more 
experience has been gained and it can 
be assured of operating at an economical 
cost. The future in Russia of the rela- 
tive number of breeder to other types of 
reactors will, said Dr. Kazachkovskii, de- 
pend entirely on the relative capital and 
operating costs. 


UK gets into Spain 

Madrid—An agreement has been signed 
here by the Spanish Foreign Minister, 
Senor Castiella and the British Ambas- 
sador, Sir Ivo Mallet, covering coopera- 
tion in the 
energy. 


peaceful uses of atomic 
This agreement is on the same 
lines as those between the UK and Italy 
and the UK and Japan. 

The Spanish atomic authorities will 
now be able to draw on the AEA for 
assistance in building and operating re- 
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search and power reactors. It will ‘so 
enable the AEA to supply fuel ad 
assist in setting up facilities for manv c- 
turing and processing of fuel. Spa sh 
personnel will be trained in Britain ur er 
this scheme and it should give the Br: sh 
nuclear industry a chance to get Oo 
this so far exclusively American mar. t. 


US-Euratom snags 


Brussels—The Arbeitsgemeinschaft Ke n- 
kraftwerke Stuttgart, AKS, have inform ed 
the Euratom authorities that they <re 
not now prepared to proceed with their 
initial proposals to build a reactor uncer 
the joint US-Euratom programme. 1 he 
reason given for this withdrawal is that 
the Federal German Government guar 
tee of up to DMI00M which the AKS 
required for the project is now c 
sidered to be insufficient and does not 
cover all eventualities. Unless Euratom 
can persuade the German government 
to increase its assistance, it will mean 
that there will now be only two installa- 
tions completed in 1963 to qualify for 
the American aid; these are the Italian 
Senn plant and the Franco-Belgian 150 
MW unit to be built at Chooz, 
Givat. 


near 


Another power consortium 
Canoga Park, Calif—A joint company 
to design, build and market nuclear reac- 
tors in France and the French Union is 
to be formed by Atomics International, 
Société Alsacienne de Constructions 
Mécaniques and Chantiers de l’Atlan- 
tique (Penhoet-Loire). The new company 
is to be called Dynatom and will give 
special emphasis to sodium graphite and 
organic cooled power reactors and solu 
tion type research reactors. One of the 
first proposals will be a 165 MWe omr 
for the Société Franco-Belge de Centrale 
Nucléaire des Ardennes which is a group 
of French and Belgian utility companies 
This project would come within the scope 
of the US-Euratom joint programme. 
Among the French companies in this 
new organization is the Société Indus 
trielle de Combustible Nucléaire who 
manufacture the uranium fuel elements 
for the Gl, G2 and G3 reactors at Mar 
coule and the EDFI and EDF2 at Chinon 
In addition it is anticipated that the two 
major French members will be appointed 
by the French Atomic Energy Commis- 
sion to be the main contractors for the 
Rhapsodie fast breeder reactor. 


Communal research 


Brussels—The US-Euratom Joint Re- 
search and Development Board have 
announced that since the first three re- 
search contracts were issued in August 
1959 (see Worldview, September 1959), 
another twenty such contracts have been 
awarded and work totalling some $M3} 
is now in hand. The Board has mainly 
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concentrated its efforts on proposals re- 
lating to nuclear fuel cycles and four- 
teen European and eight American com- 
panies and organizations are now par- 
ticipating. 


ARGENTINA 
Help for South America 


Buenos Aires—As soon as the general 
study of the country’s power situation 
by the International Bank on behalf of 
the UN Special Fund has been com- 
pleted, anticipated to be March, an evalu- 
ation of nuclear power is to be made. 
For this purpose an IAEA mission will 
make a six weeks survey in collaboration 
with the Argentine Government. 


FINLAND 


Power in the North 
Helsinki—The Finnish Atomic Energy 
Commission, in cooperation with the 
country’s largest power undertaking, the 
Imatran Voima O/Y, has established a 
study group for nuclear power. For this 
work the IAEA is providing a_ project 
oflicer to act as a special assistant to the 
group and it is anticipated that another 
two experts will join in the early work. 
One Agency official will cover nuclear 
power economics and the other will deal 
with the operational features of a suit- 
able plant. The overall study is expected 
to be completed in about four months. 
UNITED STATES — 

Small power plants wanted 
Washington—The Atomic Energy Com- 
mission has invited proposals for two 
prototype power plants. These will form 
part of AEC’s power demonstration reac- 
lor programme and each will have a 
minimum output of 50 MWe. One will 
be a BWR and the other an oMR. The 
former, to be designated Improved Cycle 
Boiling Water Reactor, ICBWR, will eli- 
minate the engineering complexity of the 
dual cycle system and will include the 

ility to respond, in operation, in direct 

portion to the power demand. 

[he organic-cooled and moderated pro- 
folype which is to operate with forced 
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PROGRESS 

AT LATINA 

The reactor diagrid 
and ring segments 
(right) are now be- 
ing fabricated and 
the biological shield 
(left) is well above 

ground level 


DENMARK'S 

THIRD REACTOR 

On January 17 the 

10 MW DR3 at Riso 

achieved criticality 
on schedule 











convection cooling has been designed to 
produce steam at 600°F or higher from 
the organic coolant. The use of im- 
proved fuel, such as uranium oxide clad 
with sintered aluminium powder, is ex- 
pected to increase the permissible fuel 





TALKING ABOUT SHIPS The Japan 


Nuclear Ship Mission, led by Mr. 
Toshiki Sakurai, President of Mitsubishi 
Nippon Heavy Industries Ltd., has re- 
cently visited government establishments 
and industrial groups in the US and 
Europe and is seen here at the Westing- 
house Atomic Power Dept. During dis- 
cussions with AEA, doubts were ex- 
pressed by the Authority on Japan’s 
proposed small experimental vessel (see 
‘Prospects for nuclear powered ships’, 
NUCLEAR POWER, January, pp. 108 
110) because of comparatively limited 
collision protection afforded the reactor 


surface temperature and fuel burnup. If 
no acceptable proposals are submitted, 
the Commission intends to go ahead with 
the construction of these two plants on 
its own account. 

In response to another AEC request 
for proposals to operate a 60 MWt (22 
MWe) pwr power plant, five organiza- 
tions have responded. The proposals 
came from the cities of Miamisburg, 
Ohio; Detroit. Michigan; Fort Pierce, 
Florida; and Jamestown, New York; and 
from the Dairyland Power Cooperative, 
La Crosse, Wisconsin. Under the terms 
of this project, the operating organiza- 
tion will have to contribute the site, tur- 
bogenerating facilities, associated build- 
ings and operate the plant. Construction 
is expected to start late in June 1960, 
with completion date scheduled for 
August 1962. 


Stepping up research 

Albany—Determined to encourage joint 
development by private companies and 
the State of New York, a committee of 
the State Power Authority advocates 
‘aggressive’ research for competitive 
nuclear power and intensification in the 
pooling of power sources. An initial step 
in this direction is the establishment of 
the Western New York Nuclear Research 
Centre at the University of Buffalo. This 
facility, estimated to cost $M2, will have 
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a light-water pool-type | MW reactor, to 
be built by AMF Atomics. In addition, 
this establishment will house two _ par- 
ticle accelerators, radiation laboratory, 
offices and machine shop facilities. Con- 
struction of the Centre, already unde 
way, is scheduled for completion in 1961 
When finished, this facility will be owned 
and operated on a financially self-sup- 
porting basis by a non-profit making cor- 
poration, to be formed, to conduct re- 
search in the field of nuclear energy, 
including the health sciences. In all oper- 
ations, priority will be given to the New 
York State’s requests for facilities and 
services. 


Task force report 


The AEC has issued its re- 
port evaluating the sodium, heavy-water 
reactor concept on the basis of its tech- 
nical feasibility and its potential for the 


Washington 


economical production of electric power 
The conclusions reached were that at 
this stage the potential for the near 
future does not appear to be promising. 
A return of 30% efficiency which has 


been claimed for such a reactor is not a 
sufficient gain to overcome the risk of 
marginal reactivity, unreliable or expen- 
sive steam generators and lack of con- 
fidence in the fuel assembly. The re- 
port goes on to say that other natural- 





uranium reactors, such as the PwR and 
BWR concepts have reached a stage of 
development higher than that of the 
sodium-cooled type 


Power for Puerto Rico 


W ashington—A contract has been signed 
by the AEC and the Puerto Rico Water 
Resources Authority covering the joint 
participation by both organizations for 
a small power plant. The reactor will 
be of the BwR type incorporating nuclear 
superheating and, fuelled with uranium 
dioxide, it will provide a net output of 
16-3 MWe. Estimated cost of the plant, 
exclusive of site and power transmission 
facilities is some $M11. 

Under the terms of the contract, the 
Puerto Rican authorities will provide the 
site and conventional turbogenerating 
facilities. In addition they will operate 
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and maintain the reactor and purchase 
the steam from the AEC. 


Industry moves ahead 


Washington—Apart from the proposals 
under the AEC’s own development pro- 
gramme, the Commission has received 
an unsolicited joint proposal from the 
Consumers Power Co. of Jackson, Michi- 
gan, and the General Electric Co. of San 
Jose, California. This project recom- 
mends a BWR with an initial output of 
50 MWe which would be subsequently 
developed up to 75 MWe. The proposal 
provides for the development of fuel 
elements with long life and low fabrica- 
tion costs; overall capital costs are esti- 
mated to be $M27. If a site is used at 
Big Rock Point on the shores of Lake 
Michigan, it is anticipated that the instal- 
lation could be constructed by late 1962 


WORLDBRIEFS 


@ International The Board of Governors 
of the IAEA held a ten-day meeting in 
January. Among the items discussed were 
requests from Finland and Austria for 
the Agency to supply enriched uranium 


@ International The second of two 
mobile radioisotope laboratories donated 
to the IAEA by the US has been handed 


NEW FACILITY 

Removing the top 
plug (left) of the 
Argonne Fast Source 
Reactor. AFSR, 
which recently 
went critical. (be- 
low) The blanket 
assembly of five 
rings of depleted 
uranium which sur- 
rounds the 4} in 
diameter fuel core 
is lowered into the 

reactor 








LAND BASED SUB The American S! 
power plant achieved full power la 
December. It was designed and dev 
loped for the AEC by Combustio 
Engineering Inc. This complete install 
tion at Windsor, Conn., is the prototyp 
for a unit now being installed in th 
USS ‘Tullibee’ scheduled to be launche 
later this year 


over. It will work in South Americ 
countries. 


@ International The Director General « 

the IAEA has appointed Professor Paulo 
Ribeiro de Arruda of Brazil as Directo: 
of the Agency’s Division of Exchang, 
and Training in the Department o 
Training and Technical Information. 


@ United Nations The 15-member Scien 
tific Committee on the Effects of Atomic 
Radiation held a two-week session at the 
end of January and a programme for 
future work was drawn up. Five special 
ists have joined the UN Secretariat to 
act as scientific staff to the Committee 


@ United Nations Recommendations 
have been made to the Food and Agri- 
culture Organization and its member 
governments _ that emphasis 
should be placed on the importance of 
agriculture, fisheries and food in deter- 
mining the ‘radioactivity burden of 
man.” 


greater 


@ OEEC The European Nuclear Energy 
Agency has issued a report ‘System of 
Measurement of Environmental Radio- 
activity in OEEC Countries, 1959.” This 
surveys the national monitoring systems 
and the locations of the permanent 
stations. 


e Euratom A _ recent meeting of the 
heads of nuclear programmes reviewed 
the work on non-metallic fuel elements 
research on beryllium oxide, pioneer 
types of slow-neutron reactors and colla- 
boration on heavy-water reactors. 


e Argentina At the beginning of Janu- 
ary, officials of the National Atomic 
Energy Committee attended the formal 
opening of a uranium mine, La Primera, 
situated at Rahueco in the Province of 
Neuquén. 


e Holland The joint organization of 
Dutch electricity generating companies 
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YUGOSLAV REACTOR 


A e Boris Kidric Institute, Vinca, 
nea’ Belgrade, President Tito, accom- 
panied by Aleksander Rankovic, Presi- 


dent of the Federal Commission for 
Nuciear Energy (below) formally in- 
augurated on December 28, Yugoslavia’s 
second reactor which is of 10MWt 


power 





have decided to postpone their plans to 
build a nuclear power station; estimated 
Operating costs were too high. 


® India More than 100 books on atomic 
energy are featured in the British Coun- 
cil’s exhibition at present touring India. 


@ Japan The St. Paul's University. 
Tokyo, is to have a General Dynamic’s 
lriga reactor; this is a gift from the 
Episcopal Church in the USA. 


® Philippines A nuclear power study 
group has been established to investigate 
the relative economics and, according to 
a report of an [AEA mission, there may 
be a possibility of constructing a plant 
by 1968. 


® Russia Another standard Soviet 10 MW 
research reactor has recently gone criti- 
cal. This is located at the USSR Academy 
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This Russian-sponsored reactor (above) 
is of the heavy water-moderated 
graphite-reflected type and is expected 
to be able to supply all Yugoslavia’s iso- 
tope needs which up until now have 
been met by the United Kingdom. The 
lower portion of the reactor (left) with 
its D.O dump and storage tanks bears 
a strong resemblance to  Harwell’'s 
Dido. The tops of uranium fuel rods 
(right) and charging machine, are sur- 
rounded by forty-five vertical experi- 
mental facilities and in addition there 
are seven larger horizontal experimental 
facilities 


of Sciences’ Physical and Technical Insti- 
tute in Leningrad. 


@ Russia The icebreaker Lenin has now 
been transferred to the Soviet merchant 
navy for use in the Arctic. 


@ South Korea Due to meagre fuel re- 
sources, consideration is at present being 
given to the possibility of constructing 
a 75 MW power plant to come into oper- 
ation in seven to eight years time. 


@ Spain The first processing plant for 
uranium-bearing ore came into opera- 
tion during last December. It is located 
at Andujar in the Province of Jaén, 


@ United States The Joint Committee 
on Atomic Energy is to hold an enquiry 
into the US Army’s decision not to pro- 
ceed with the proposed Ionizing Radia- 

















tion Centre at Lathrop. It has been sug- 
gested that an alternative commercial 
food-irradiation programme should be 
initiated. 


@ United States The USS George 
W ashington, first of nine nuclear-powered 
and nuclear-armed submarines, was com- 
missioned on December 30 last. 


@ United States The Homogeneous 
Reactor Experiment 2, HRE-2. has 
operated for 100 consecutive days in its 
most recent test. This test is continuing 
(see They said, this month). 


e United States The price of helium-3 
has been reduced by the AEC from $1-50 
to 15 cents per cc. This will enable many 
more laboratories to carry out nuclear 
physics research and extremely low tem- 
perature investigations. 
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Du Pont's experience of the dual tempere ure 
exchange process shows that both capital nd 
operating costs could be cut in future plc nts 


Heavy water production in the USA 


HE MANUFACTURING facilities at both Dana and 

Savannah River comprise three separate processes in series. 
These are (1) hydrogen sulphide (H,S)—water dual tempera- 
ture exchange (known as the GS process); (2) distillation 
of water; and (3) electrolysis of water (/), (2). 

It should be noted that the costly part of extracting heavy 
water from natural water is involved in concentrating from 
the natural abundance (about 0-015%,) to about 2%. Once 
this order of concentration has been achieved the rest of the 
job is relatively easy. The philosophy used in designing the 
plants, therefore, was to employ the GS process for the first 
step and to accomplish the final concentration by simpler and 
more convenient methods, distillation and electrolysis. The 
actual break point in concentration that was chosen for 
changing from the GS process to distillation was 15°,. With 
these design criteria about 96°% of the investment is in the 
first step (the GS process). 

Soon after heavy hydrogen (deuterium) was discovered in 
1931, research workers took advantage of the fact that when 
water is electrolyzed the hydrogen evolved contains much less 
than a proportionate amount of deuterium in relation to the 
water being electrolyzed. Electrolysis entails a_ high 
energy consumption but can be operated with a very low 
in-process inventory. Up until the time that heavy water 
(DO) was produced in quantity, electrolysis was the generally 
used method for concentrating it. Because of its simplicity 
and ease of operation, this method was chosen for the 
* finishing * step in the heavy water plants. Experience has 
now shown, however, that it is quite feasible to produce high 
purity heavy water (99-75°,, or better) by the distillation step. 

Continuous distillation in rectifying columns is a simple 
and convenient method for separating heavy water from light 
water. Sub-atmospheric pressures are used to take advantage 
of the fact that the relative volatility (light water /heavy water) 
of the two components increases as temperature decreases. 
The equipment used and the principles of design for con- 
tinuous distillation are well known in the chemical industry. 
Although the energy consumption is high, distillation is a 
feasible process even for a feed stock of natural water. With 
a feed stock containing 15°, heavy water the energy cost of 
distillation is insignificant compared to the total cost. 


Principles of the GS process 


The basic element of the GS process is a pair of gas-liquid 
contacting towers, one of which operates at 30-40°C (the 
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cold tower) and the other at 120-140°C (the hot tower) 
Water passes downward through the cold tower and then 
downward through the hot tower, countercurrent to hydrogen 
sulphide (H,S) gas at about 275 Ilb/in* gauge pressure. The 
gas is circulated by a centrifugal blower that pumps it from 
the top of the cold tower to the base of the hot tower. The 
water is progressively enriched in D,O as it flows through the 
cold tower, is progressively depleted as it flows through the 





BACKGROUND 


The dual temperature exchange concept for producin: 
heavy water was studied during the early 1940's in bot! 
the UK and the USA by scientists then cooperating on 
atomic energy. In 1942 the du Pont Company was asked 
by the US Army to assist the group at Columbia Uni 
versity, where research was centred, in evaluating various 
processes. Among these was that now known as the GS 
process, involving the extraction of heavy water from 
natural water by dual temperature exchange with H,S 
Practical considerations, in particular the shortage of 
stainless steel, led to the conclusion that the GS process 
although inherently attractive as regards energy con 
sumption, was not suitable for use under the existing 
war conditions. 

In 1950 the Company was again asked to assist the US 
Government in producing heavy water, this time on a 
much larger scale. In view of the low energy consump 
tion of dual temperature exchange and the improved 
availability of construction materials, a development 
programme was organized aimed at translating the con 
ceptual process into an operable manufacturing plant 

Two plants were built and operated: the first was at 
Dana, The at the Savannah River 
(South Carolina) site of the three heavy water moderated 
test reactors. 


Indiana. second is 








hot tower, and leaves the hot tower at a concentration lower 
than that at which it entered the system. Thus heavy water 
builds up in the system, and can be withdrawn as an enriched 
fraction from the base of the cold tower (or top of the hot 
tower). 

In practice two or more pairs of towers are connected in 
series, the second and succeeding pairs being smaller in size 
than the first pair. This is the well known principle of 
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cas.ade design generally used in separating mixtures of 
iso.opes. The arrangement of a Savannah River GS unit is 
shoo in Figure 1. 

addition to the more or less routine problems of tower 
des zn and heat recovery characteristic of a large chemical 
engineering project, there are three major considerations 
involved in designing a plant for the dual temperature ex- 
change of hydrogen sulphide and water. These are (1) the 
hazard inherent in handling large quantities of hydrogen 
sulphide, which is highly toxic; (2) the need to select mater- 
ials of construction that will be suitable but not unduly 
expensive; and (3) the requirement for a control system to 
deal with the unique problem presented by the dual tempera- 
It is apparent that the safety of the process is 
largely dependent upon adequate design as regards materials 
of construction. 


ture system. 


Ferrous metals as construction materials 

Water solutions of hydrogen sulphide that are handled in 
the GS process (concentrations up to 4°, H.S by weight) 
attack steel and other ferrous alloys not only by ordinary 
surface corrosion but also by blistering and cracking. Prac- 
tical considerations, however, preclude the use of most if not 
all materials of construction other than ferrous alloys. 

Successful design of a GS plant, therefore, requires knowledge 

of how the ferrous alloys can be used safely. Du Pont 

experience, based on laboratory, pilot plant, and production 
plant findings, is as follows: 

a. Carbon steel is satisfactory for tower shells, heat ex- 
changer shells, and process piping. Surface corrosion is 
negligible because under operating conditions a tight pro- 
tective film of iron sulphide soon covers the steel. A high 
grade of carbon steel must be used, however, to insure 
against blistering. Blistering occurs when monatomic 
hydrogen, formed at the surface of steel by reaction of 
iron with hydrogen ions, migrates into the metal and then 
combines to form gas molecules. Combination occurs at 
voids, slag inclusions, or other discontinuities in the metal. 
A high grade steel, that had been deoxidized in the molten 
state by adding silicon (silicon-killed), was used in the 
heavy water plants to minimize blistering. 

b. Tower trays (or other contacting media) should be made 
from austenitic stainless steel (18 chromium-8 nickel). 
Carbon steel is unsuitable here because spray impinge- 
ment prevents a tight iron sulphide layer from forming. 

c. Heat exchanger tubes and baffles, centrifugal pumps, and 
throttle valves are also made of 18-8 stainless steel 
because they are exposed to erosion either by spray 
impingement or by high liquid velocity. 

d. All ferrous alloys must be suitably heat treated to prevent 
failure by hydrogen embrittlement (or as the case may be 
by ‘stress corrosion cracking’). Carbon-steel pressure 
vessels are heat treated as specified by the Boiler Code of 
the American Institute of Mechanical Engineers. Aus- 
tenitic stainless steels that have been cold worked during 
fabrication are quench annealed at 1800-2000°F.  Par- 
ticular care is used in regard to bolts, since those items 
are in normal practice heat treated to obtain high tensile 
strength which in turn makes them hard and thus sus- 
ceptible to stress cracking. To avoid this all bolts used in 
the heavy water plants are heat treated, after machining, 
so as to have a hardness not greater than Rockwell C—27, 
and are installed (using torque wrenches) so that the 
installed stress is not greater than 40,000 Ib/in*. It is 
important to note that flange bolts are vulnerable to attack 
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A Savannah River GS unit comprises three parts of hot and 
cold gas-liquid contacting towers arranged in cascade (Fig. 1) 


by small leaks of hydrogen sulphide, and must therefore 

be treated just as though they were inside the equipment. 

Experience in operating the heavy water plants ‘indicates 
that carbon steels and stainless steels, properly applied, are 
quite satisfactory as materials of construction for the GS 
process. 


Unique flow control problem 

Although many of the design features of a plant for recovery 
of heavy water by dual temperature exchange between 
hydrogen sulphide and water are based upon technology 
already developed by the chemical industry, the problem of 
flow control is unique. This point may be illustrated by con- 
trasting dual temperature exchange with continuous recti- 
fication. If one is rectifying a mixture of methanol and 
water, for instance, there is a minimum flow ratio (reflux 
ratio) required to obtain any specified purity of methanol. 
If in practice this minimum ratio is exceeded, no harm is done 
as regards production; the quality of the product is some- 
what improved, although the energy consumption is in- 
The situation with dual temperature exchange, 
however, is quite different. In this system there is a single 
optimum liquid-to-gas flew ratio that must be closely main- 
tained. If during operation this ratio is either increased or 
decreased by an amount that in distillation practice would be 
insignificant, the productivity of the dual temperature system 
drops sharply. In fact, a deviation of 15°% either way will 
reduce productivity to zero. A variation of —-5°, is serious, 
and in order to make the process operate properly, the varia- 
tion must be held within 1°... This peculiar characteristic 
of the dual temperature system has been discussed in detail 
(/) and (2). It is sufficient to say here that the problem can 
be seen by inspection of the graphical mass transfer plot 
(McCabe-Thiele diagram) for a hot tower, cold tower pair. 

In order to appreciate the importance of the flow control 
problem, practical experience in the chemical industry is help- 
ful since such experience teaches what can and cannot be 


creased. 
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done with meters. In dealing with large flows of water and 
hydrogen sulphide, orifice meters are used. The absolute 
accuracy of an orifice meter is relatively poor, probably in 
normal practice +10°%. Thus, even if the exact liquid-to-gas 
ratio required for the process is known (a problem in itself 
considering that this ratio varies with the hot tower tempera- 
ture, the cold tower temperature, the gas purity and the gas 
pressure which are also subject to measurement errors), it is 
not practical, if in fact even possible, to set or measure the 
ratio on an absolute basis. 





The solution to the control problem, developed during the 
operation of our pilot plant, involves the measurement and 
interpretation of the isotopic concentration gradient in the 
towers, thus making unnecessary an absolute measurement of 
either gas flow or liquid flow. 

Inspection of the McCabe-Thiele diagram shows that when 
any deviation from the optimum flow ratio occurs, the con- 
centration gradient moves in one direction in the cold tower 
and in the opposite direction in the hot tower, the greatest 
change occurring at the mid-point of each tower. Specific- 
ally, a high liquid-to-gas ratio causes heavy water concentra- 
tion to fall at the mid-point of the cold tower and simultane- 
ously to rise at the mid-point of the hot tower. With a low 
liquid-to-gas ratio these changes are reversed. By analysing 
samples taken simultaneously from the mid-points of the two 
towers, one can tell by inspection whether the liquid-to-gas 
flow ratio is optimum, high, or low. (It should be noted here 
that industrial flow controllers used in connexion with orifice 
meters will maintain the flows steady within + 1° even though 
the absolute magnitude of these flows is not known. In any 
event a failure or drift of the meter—controller combination 
shows up rapidly in the mid-column concentrations.) 

To emphasize the importance of this indirect approach to 
flow control, it may be said that in our opinion the GS 
process cannot be operated efficiently, if indeed it can be 
operated at all, by simply setting the calculated flows on 
meters. 

In order to use the mid-column sampling technique, an 
accurate method of isotopic analysis is required. Analytical 
methods are discussed in detail in (2). The important analy- 
tical tool used at the Savannah River heavy water plant is a 
mass spectrometer (Consolidated No. 21-330) capable of 
differentiating between a heavy water content of 0-015 
(natural water) and 0-016%. (This instrument was made 
especially for us by the Consolidated Electrodynamics Cor- 
poration, based on technical principles suggested by our 
analytical group.) 

During startup of a GS unit, mid-column samples are 
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taken every two hours and after experience has been gai d 
and operation smoothed out, every eight hours. On the b: is 
of these analyses, flow controllers are reset as necessary. 


Design of the heat exchange system 

The exchange of heat between hot and cold streams. 
minimize the amount of steam that is consumed as make- p 
heat in the GS process, is a straightforward problem 
chemical engineering design, and follows normal practice 
the chemical industry. The largest quantity of heat involy d 


The Dana plant compris« 
from left to right, fla 
tower, south row of GS units 
control buildings, north row 
of three GS units, distilled 
‘ water towers, service build- 
" ings and power house (Fig 2 
1 


is the heat of vaporization of the water component (humidity) 
of gas leaving the top of the hot tower. This heat is used to 
humidify gas entering the base of the hot tower, by a com 
bination of direct and indirect heat exchange (Figure 1) 
This heat saving arrangement is identical to that used in the 
synthetic ammonia industry in connexion with the * water 
gas reaction’ (carbon monoxide + water--carbon dioxide 
hydrogen). An excess of HO (as steam) is required to drive 
that reaction and the heat content of the product gas is used 
to humidify the feed gas. 

Many variations of the heat exchange system are possible 
depending upon steam costs, steam pressure available, types 
of heat exchange equipment available, and upon the pre- 
vailing level of capital charges for heat exchange equipment 
It is of interest to note that an arrangement quite similar to 
that used at Savannah River has been suggested by Dr 
Weiss (3) of Pintsch Bamag in West Germany. 


Production experience and costs 

Productivity of the GS units has been increased con- 
tinuously since startup by continued efforts to improve plant 
performance. Much higher throughputs of gas and liquid 
are now carried than were assumed in the original design. 
The temperature differential between the towers has been 
increased and the operating continuity substantially improved. 
Attainable figures for continuity are 96-97°% ‘time on the 
line’. Capacity of a Savannah River unit comprising an 
11 ft dia cold tower, a 12 ft dia hot tower, and four 64 ft dia 
secondary towers has been brought up to about 224 short 
tons (2000 Ib) per year, compared to the original design rating 
of 10 tons per year. The Savannah River heavy water plant 
contains 24 such GS units. 

The Savannah River heavy water facility is equivalent in 
size to a large chemical plant or oil refinery, and comprises, 
in addition to the production units, all auxiliaries needed to 
sustain the manufacturing operation. These include a hy- 
drogen sulphide generating plant, power house to supply 
steam and electricity, river pumps and pipe lines, water 
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treat. 2 system, analytical laboratory, maintenance shops, 
offic. Duildings, cafeteria, roads, parking lots, guard-houses, 


bour ary fence, etc. The cost of the entire area was $163 
mil (Table 1). In considering the capital cost of heavy 
wate manufacturing facilities, it should be noted that esti- 
mates are sometimes published covering only the manufac- 


turing equipment proper, omitting auxiliaries. 


TABLE 1 Capital Investment in $M 
MANU! ACTURING EQUIPMENT PROPER 


GS units and gas generation... ae a ' 113 
Water distillation : ae she si - 2:5 
Electrolysis ae ea ae mm ‘ ‘ 1-5 
SUB-TOTAL a? : oe ; : 117 
AUXILIARIES 
Power Plant ; ms a a ba - 31 
Water system , eal ie ; 8 
: 


General facilities (offices, shops, etc.) 
SUB-TOTAL ; 5% 4 es ; ors 46 
TOTAL .. o 163 


It will be noted that the investment in the GS units is 
$113 million and in the finishing plants £4 million. 


When dealing with investment costs it is convenient to 
express them on a unit basis. For a total investment at 
Savannah River (including auxiliaries) of $163 million and a 
production capacity of about | million lb per year, the 
‘investment per annual pound ° of production is $163. 

In estimating the cost of producing heavy water, some 
appropriate charge must be made for the use and recovery of 
capital, bearing in mind that this charge will vary with cir- 
cumstances and indeed with the judgment of those supplying 
the capital. If a heavy water plant were used in support of 
a nuclear power plant, it might be logical to treat capital 
charges in the same way as they are treated for the power 


TABLE 2 Operating Costs per lb of D.O in § 


DIRECT PRODUCTION COST 





Feed Water sf oy ot 0-40 
Hydrogen Sulphide oes ef i 0-35 

TOTAL MATERIALS bs - ; ; 0-75 
Salaries = iy i a ; ; 0-37 
Operating Labour .. at 7 : = 0-93 
Viscellaneous supplies and expenses } 0-15 

TOTAL DIRECT PRODUCTION COST Ss ’ 2-20 


DIRECT MAINTENANCE COST 








Labour re oe a a8 - : 1-32 
Vaterial sg ae re Y- e 0:49 
TOTAL DIRECT MAINTENANCE COST = ; 1-81 
UTILITIES 
Electrical energy .. ed = : 1-33 
Steam me me 7 a — 4-40 
Cooling water ee - oP 6 te 0-12 
Vliscellaneous hs 5 me a ; 0-06 
5-91 
TOTAL DIRECT COST .. ty a o5 - 9-92 
ADMINISTRATIVE AND GENERAL EXPENSE .. 7 3-49 


(Overhead)* 


TOTAL OPERATING COST a rs ai i 13-41 





*The principal single items entering into this cost are 


inalytical control .. Sa os ~ ne 0-36 
Technical assistance Bs - a ae 0-25 
Viaintenance supervision .. ea re sd 0-30 
Patrol (guards) a re am Ble : 0-31 


the remaining overhead costs are widely distributed over 
administrative and service activities. 
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TABLE 3 Essential materials and services per |b DO 





Treated feed water .. He fas Si ie 3500 g 
Hydrogen sulphide... a aia ” - 0-94 Ib 
Electrical energy it +“ oh on oy 310 kWh 
Process steam = Pe : i ie 5600 ib 
Cooling water .. : 12,000 g 





plant. For instance, capital charges at 10°, per annum on 
an investment of $163 *‘ per annual pound’ including aux- 
iliaries would be $16°30 per lb; without auxiliaries, about 
$12 per Ib. 

The operating cost of making heavy water at Savannah 
River is about $13 to $14 per lb (Table 2). The total pro- 
duction cost may be derived by adding to the operating cost 
an appropriate capital charge. 

To assist in analysing the operating cost, Table 3 shows 
average quantities of essential materials and services used to 
produce one pound of heavy water. 


TABLE 4 Personnel employed 








NON 
SUPERVISORY SUPERVISORY 

Operation of process facilities .. ia 50 180 

Vaintenance i i = <2 48 357 

Utilities .. - ws ot ’ 14 60 
Technical (Plant control and technical 

assistance) a os om m 25 38 
Services (medical, patrol, accounting, 

transportation) a oh ay) 25 114 

Administration .. mn FA He 8 1 

170 750 


Table 4 will give an idea as to the personnel actually 
employed in a large self-contained heavy water plant such as 
Dana or Savannah River. 

Previous discussion has shown that capital cost is an 
important or even an over-riding factor in the economics of 
heavy water production. An important item concerns the 
tower internals. As previously noted bubble cap trays were 
used, conforming to standard practice in the American chem- 
ical industry.Sieve trays have been tried in the plants experi- 
mentally, however, and for this particular service have been 
shown to have significant advantages. (It should be noted 
that sieve trays are less flexible than bubble cap trays: 
they must be operated within a relatively narrow range of 
liquid and gas flows. This, however, imposes no hardship on 
the GS process.) It is estimated that the use of sieve trays 
rather than bubble cap trays in a Savannah River unit, 
making no other significant design changes, would increase 
the capacity about 15°, and reduce the investment by perhaps 
5°, making an over-all reduction in investment per annual 
pound of about 20°,. Operating cost, per pound, would be 
reduced about 10°, reflecting greater production achieved 
with no change in personnel. 

As previously noted the finishing step can be handled 
adequately by distillation so that the electrolytic plant would 
not be required. This would reduce the over-all investment 
by about 1°%, and operating cost by about the same amount. 
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problems, the final design of this jc nt 
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THE DRAGON REACTOR 
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HE PRINCIPAL LIMITATIONS 

to the further economic develop- 
ment of conventional aqueous and gas- 
cooled reactors are primarily associa- 
ted with their low fuel element tem- 
perature. This temperature is restricted 
by irradiation damage and by incom- 
patibility between the coolant and fuel 
element. The low fuel element tem- 
perature gives rise to problems of heat 
removal resulting in a limited coolant 
outlet temperature. In the High Tem- 
perature Gas-Cooled Reactor an at- 
tempt has been made to overcome 
these fundamental problems by using 
the moderator (graphite) as the struc- 
tural material of the core, the fission- 
able and fertile material in the car- 
bide form (that is in chemical equi- 
librium with its environment), and by 
the use of a noble gas (helium) as the 
coolant. Furthermore, problems of 
irradiation damage to the moderator 
and reflector are less serious than in 
conventional reactors, as the whole 
core—and the inner ring of reflector 
graphite—are replaceable. The layout 
of the reactor is shown in Figure | 

Ihe use of graphite as the structural 
material within the core results in 
structural integrity up to temperatures 
of at least 2500°C, whilst, with helium 
as coolant, inherent compatibility 
problems are avoided. Furthermore, 
by employing the principle of a dis- 
persed phase fuel element and by 
using the moderator to extend the 
heat transfer surface, it is possible to 
obtain high power densities and high 
coolant outlet temperatures with rela- 
tively low heat transfer coefficients, 
since an appreciable temperature dif- 
ference is permissible between the fuel 
element and the coolant. The chemical 
reactivity of graphite at high tem 
peratures eliminates—for compatibil- 
ity reasons—the use of conventional 
canning procedures, and the Project 
has accepted from the outset the prin 
ciple that fission products will be re- 
leased into the primary circuit. 
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With the exception of graphite for 
the fuel elements, no special demands 
are made on materials, and although 
high standards are required—for ex- 
ample extreme purity is required in 
the helium to prevent mass transfer 
of graphite by oxygen and hydrogen 
containing impurities, and a very high 
standard of leak tightness of the pri- 
mary circuit is necessary to prevent 
the escape of fission products—the re- 
actor employs conventional materials 
and methods. 


FUEL ELEMENT DEVELOPMENT 

Initial thoughts on the fuel element 
involved the use of graphite in which 
the uranium was evenly distributed 
throughout the core by impregnation 
with uranyl nitrate solution with sub- 
sequent conversion of this uranyl ni- 
trate to carbide. However, when it 
became apparent that no metallic 


reactor Is 


now taking shee 


material was satisfactory for canning 
such a system, the principle of utiliz- 
ing graphite cans coupled with a [is- 
sion product control system was 
adopted. A number of alternatives 
was considered from which the pres- 
ent basic design of fuel element as 
shown in Figure 2 was evolved. It was 
envisaged that the fuel would be 
within the graphite can and that a 
flow of helium from the coolant pas- 
sages through the can wall would be 
maintained, thus flushing the fission 
products and preventing their back 
diffusion into the primary circuit. Cal 
culations showed that with pile gra- 
phite, even with the minimum realistic 
pressure difference between the outer 
and inner walls of the can, the quan- 
tities of coolant passing through the 
fuel rod cans into the fission product 
clean-up system was excessive, and 
that a permeability of at least 100 





HISTORY OF 

Early in 1956 a small team was formed 
under Peter Fortescue at AERE, Har- 
well, to investigate the possibilities of a 
| high temperature gas-cooled reactor. 
Although the objective was to carry out 

a feasibility study of the system as a 
whole, it soon became apparent that 
the best approach would be to do a 
design study of a 10-20 MW reactor 


experiment. After three years’ work, 


} 

| in April 1959 responsibility was handed 

| over to a joint European team to 

become the OEEC High Temperature 

Reactor Project — Dragon. Now fifty 

overseas scientists and engineers are 
working with UK staff at Winfrith 


Heath, and construction should begin 


this year with a finishing date in 1963, 


THE PROJECT 


Meanwhile groups in Germany and 
the USA have also become very inter - 
ested in the system. A 40 MWe proto- 
type, planned for completion in 1963. 
was announced in 1959 by the 5l- 
company High Temperature Reactor 
Development Associates. The design 
for this is by General Dynamics whose 
team includes Peter Fortescue. second - 
ed to them in 1957. Two years later he 
finally severed his connexion with the 
UKAEA. 

Also announced last year, the unique 
pebble bed 15 MWe experiment to be 
built at Julich by Krupp/ Brown Boveri 
will be used as experience for a 100 


MW plant. 
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times [ower than pile graphite was re- 
qui! This led to the adoption of 
Morzan Crucible Company’s EY9 
graphite for the fuel rod cans. 


impermeable graphite needed 

Experiments on the mechanism of 
gas flow through EY9 showed that the 
flushing principle of preventing back 
diffusion of fission products through the 
can wall would not give the desired 
results. for, if the pores of the gra- 
phite (or of any other material) are of 
the same order of dimensions as the 
mean free path of the gas molecules, 
then the flow becomes ‘ molecular’ 
rather than ‘viscous’ and flushing 
becomes ineffective. With EY9 a sig- 
nificant fraction of the flow is ‘ mole- 
cular’ and it was therefore necessary 
to produce a graphite of sufficiently 
low permeability to restrict the diffu- 
sion of fission products into the pri- 
mary circuit. Calculation showed that 
a lowering of the permeability by a 
factor of at least 1000 was required. 
This has been achieved by impregna- 
tion using furfuryl alcohol. 

Preliminary work on this process 
had been carried out at the Royal 
Aircraft Establishment (RAE) Farn- 
borough. Considerable further deve- 
lopment was necessary, and this has 
been carried out at the RAE and by 
the Hawker Siddeley Nuclear Power 
Co. at Langley. Basically the process* 
involves three stages: in the first the 
graphite is impregnated with furfuryl 
alcohol to which a suitable catalyst, 
to promote polymerization, has been 
added; the specimen is then heated 
to about 300°C to complete polymer- 
ization: finally it is heated to 1000°- 
2000°C to carbonize the resin within 
the pores of the graphite. By repeat- 
ing this process with appropriate 
modifications in technique, it is pos- 
sible to obtain improvements in per- 
mability of the order of 10°. 

With the principle of fission pro- 
duct control accepted, it was desirable 
to group the fuel rods in clusters of 
seven to minimize the number of take- 
off points to the fission product con- 
trol system. This was achieved by 
joining the fuel-rod tubes to a top 
block and bottom block of graphite. 
The original design is shown in Figure 
2a. It consists entirely of graphite: 
subsequently the method of mounting 
was modified (see Figure 2b). Spike 
mounting was chosen so that elements 
would stand singly and this type of 
element, using the spike, was the first 
to be manufactured in graphite. 

lhe main weakness with this type is 
in the graphite bolts which are neces- 
Sarily restricted in size, and it soon 
became apparent that the general 
handling characteristics of a complete 

et al NUCLEAR POWER 1959 (Feb) p. 86 
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New reactor lay- 
out shows the 
revised coolant 
flow (Fig. 1) 


fuel-element assembly were not satis- 
factory under certain handling atti- 
tudes when the bolts could be over- 
loaded. 


The final design 


The first modifications to the earlier 
all-graphite design are shown in Fig- 
ure 2b, in which metal bolts are intro- 
duced at positions well clear of the 
core region where they do not seri- 
ously reduce the effectiveness of the 
end reflector graphite. In all these 
designs the top block is attached 
closely to only three of the outer fuel 
rods, the remaining four fuel rods 
being positioned but not clamped ; 
this is to accommodate any length 
differences. It was felt, however, that 
an allowance should be made for 
relatively large length changes in any 
fuel rod during operation. Recent de- 
signs have included this modification 
together with a number of other im- 





graphite 


ion chamber positions 


-U=-..-- drives for core control 


elements 


provements, and an illustration of the 
prevailing type is shown in Figure 3. 

The top block has been redesigned 
to permit connexion to all seven fuel 
rods by a system of diaphragm wash- 
ers as illustrated in Figure 4. Small 
manufacturing differences are accom- 
modated by elastic deformation of the 
diaphragms and, when handling, loads 
are shared between the rods. Should 
an appreciable length change of a rod 
occur during operation, however, the 
restraining diaphragm will readily 
yield without introducing serious re- 
action forces, since the strength of the 
diaphragm material will be low at the 
operating temperature of 750°C. The 
cooling channel shape has also been 
revised to provide a more uniform 
heat transfer coefficient over its sur- 
face. This is shown in Figure 3. 

The bottom end of the fuel element 
assembly, also shown in Figure 3, has 
been rearranged to provide an all- 
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(a) 


Stages in the de- 

velopment of the 

fuel element : 

(a) the original 

design (b) stage 
two 


(b) 
I—Lifting extension 2—Top block 3—Top end 
plug 4—Metal cap bolt 5—Filler piece 6—Fuel 
rod tube 7—Cavity for fuel sleeves and mount- 
ing spines 8—Bottom fuel rod end plug 9— 
Bottom block 10—Compensating washer | 1— 


Mounting seat 12—Bottom extension block 
13—Mounting sleeve with limited clearance 
over spike 14—Top joint bolts, 3 joining, 3 
relieved 15—Combined bottom end plug and 
joint bolts 16—Mounting seat (Fig. 2) 


metal system for attachment to the 
seven fuel rods. This improves the 
strength of the mounting system, 
helps the problem of providing leak- 
tight passages, and simplifies the at- 
tachment of the rods. This arrange- 
ment also takes the metal items fur- 
ther away from the core. 

A further change is an increase in 
the fuel rod pitch from 2} in. to 24 in. 
This follows from a change in core 
geometry which was introduced to in- 
crease the Reynolds Number in the 
cooling channels. The revised core 
now consists of 37 fuel element posi- 
tions, some of which are occupied by 
special control elements. 

In the early designs of fuel ele- 
ments the fuel inserts were of annular 
form (l4in. o.d., Lin. id. by Lin. 
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high) located on a central graphite 
spine. They were made by cold com- 
pacting uranium metal powder, thor- 
ium metal powder and graphite pow- 
der, and it was intended that they 
would react to form carbides within 
the reactor. This avoids problems asso- 
ciated with the reaction (to form 
oxides) of thorium carbides and uran- 
ium dicarbide with moisture in the 
atmosphere (c.f. the reaction between 
calcium carbide and moist air). 

Irradiation tests on sections of the 
fuel element have been carried out 
in Bepo and Dido at temperatures up 
to 1000°C and for periods up to one 
year. These tests have shown that the 
irradiation stability of the fuel ele- 
ment is excellent: no_ significant 
changes in essential properties have 
been observed. However, to reduce 
the possibility of fission fragment 
damage to the inner wall of the fuel 
rod can and to reduce the activity in 
the fission product control system, it 
is proposed to seal the fuel insert 
assembly in an ‘impermeable graph- 
ite’ box (see Figure 3) approximately 
lj in. o.d., 13 in. id. by 6in. high. It 
is hoped that this will provide a delay 
of at least one hour for all volatile 
fission products, thus reducing signi- 
ficantly the activity escaping into the 
fission product control system. 

For certain applications of the re- 
actor system, fission product retaining 
fuel insert assemblies are required. 
whilst for others various degrees of 
retention are desirable. This work, to- 
gether with the development of special 
graphites, will constitute one of the 
major research and development pro- 
grammes of the Dragon Project. 


DESIGN PROBLEMS 

During the period of early design 
study, many schemes have been con- 
sidered and many layout variations 
have been examined, but the funda- 
mental concept has centred around 
the use of conventional or well tried 
engineering design and known struc- 
tural materials. As far as possible this 
design aim continues, although of 
course where a new _ development 
shows promise, a keen interest in its 
possibilities is maintained even if im- 
mediate application is deferred; the 
building of a reactor experiment, 
however, gives opportunity for subse- 
quent inclusion. 

Since the temperatures of the gas 
coolant are high in the reactor circuit 
(350°C inlet and 750°C outlet) the 
aim has been to arrange the design 
so that running components of any 
complexity work with low loadings in 
positions of low neutron flux and at a 
relatively low temperature. This in turn 
simplifies the remaining problems of 
compatibility or the operational limi- 


tations of environment. For exan ple, 
in sufficiently cool positions, gre ise- 
packed or oil-lubricated bearings zan 
be considered if oil vapour is redi ced 
to negligible proportions. One of the 
problems of using a non-oxidizing as, 
of the extreme purity needed in the 
reactor, is that sliding or rolling wur 
faces do not get the same protec ion 
that normally obtains and severe v ear 
or point welding is conceivable ur der 
certain conditions. Whilst the use of 
lubrication in cool areas is expectec to 
give good service, dry rubbing com- 
ponents or the use of electrical com- 
ponents with brushes or sliding con- 
tacts must be avoided. For example, 
it is well known that severe brush 
wear can occur in aircraft flying at 
high altitudes. Furthermore, switch 
contacts and plug-in electrical joints 
will require rigorous proof testing 
with likely ranges of materials. 

In this reactor it may be thought 
that fuel loading, with the gas outlet 
at 750°C, will present a very difficult 
problem. True, the charge machine 
engineering is quite exacting, but with 
this class of reactor on-load fuel 
changing is unnecessary. The fuel ele- 
ment life is such that charging can be 
phased to suit maintenance shutdown, 
say once per year in a typical base 
load power plant. Thus the charge 
machine will not require designing for 
very high temperatures or very fre- 
quent operation. The problems of 
standing may be more important than 
wear and tear. 


High leak standards 

The primary circuit, as indicated 
already, will contain sufficient fission 
product contamination to demand 
high standards of leak tightness. The 
estimated activity has been reduced to 
reasonably low working values as a 
result of proposed improvements in 
the fuel element and fission product 
trapping system, but to allow for 
some loss of retention in the traps 
under rare but possible circumstances, 
the leak standards have not been re- 
laxed. To achieve the required con- 
tainment, all working parts are fully 
enclosed, either by building the parts 
into the system or in some cases by 
capping an enclosure to permit occa- 
sional access to such items as a valve 
stem or a hand drive for maintenance 
use. 

Among the running items which are 
enclosed in the primary circuit are 
gas circulators running on gas-lubri 
cated bearings, control mechanisms 
and a number of motorized drives at 
various parts of the system. A number 
of ancillary items also demand appro 
priate enclosure or sealing, such as 
viewing and handling equipment to 
assist charge and discharge. Magnetic 
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val.cS. Compressors, vacuum pumps 
an. other circuit components such as 
ter.verature, pressure and flow meas- 
uricg items must also be sealed or 
enciosed in an appropriate manner. 
yy «6the: «primary circuit, in the 


earlier periods of the design study, a 
single circuit was proposed using one 
water-cooled heat exchanger to re- 


move reactor heat. The single circuit 
required no isolating valves but it 
used two circulators in series to pro- 
vide safety duplication. The present 
intentions are to use six parallel but 
seli-contained branch circuits where 
each carries a heat exchanger and 
circulator. There are still no isolating 
valves in each branch but, as before. 
a by-pass valve is included in each 
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heat exchanger to permit direct con- 
trol of overall heat-exchanger _per- 
formance. This is necessary since, for 
various reactor outputs, coolant flow 
must be changed in direct proportion 
to power output and to maintain inlet 
temperature at the required value the 
heat-exchanger performance requires 
adjustment. Coolant pressure remains 
constant. 

The coolant flow will be controlled 
by varying the circulator speeds of 
the six circuits in parallel over the 
required range of power outputs. The 
circulators will use built-in three- 
phase induction motors driven by a 
variable frequency external supply. In 
this application the circulators and 
their motor rotors require gas-lubri- 








1—Lifting head exten- 
sion to top block 

2—Top block—locates 
and positions fuel 
rod assemblies 

3—Upper retaining 
bolts and diaphragm 
washers — secure 
fuel reds to top 
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In the prevailing fuel element design 

allowance has been made for relatively 

large changes in rod length during 

operation. The revised cooling channel 

shape gives more uniform heat transfer 
(Fig. 3) 


cated bearings. The use of six circuits 
in parallel not only provides a greater 
margin of safety against unit failure 
but it results in smaller sizes of cir- 
culator unit, giving a lighter design 
and a wider achievable speed range 
under hydrodynamic conditions. Gas 
jacking to provide hydrostatic con- 
ditions will only be provided at start- 
up. 


Active coolant circuit 


Various studies have been made of 
the cooling circuit, and in view of 
the active coolant gas in the primary 
circuit a great deal of thought has 
been given to systems with double-wall 
heat exchanger surfaces to minimize 
the possibility of active gas leaking 
into the secondary circuit, the inten- 
tion being to monitor a common 
space connecting the inter-surfaces for 
leakage. 

The conclusions reached show that 
double-wall tube systems introduce 
many stress complications and manu- 
facturing uncertainties, whilst the use 
of single-wall tubes produces sounder 
and more reliable engeering with 
better opportunities for testing during 
manufacture and, consequently, less 
likelihood of subsequent leakage. The 
use of  single-wall heat-exchanger 
tubes is also more in keeping with the 
needs of subsequent power producing 
systems where the maximum heat ex- 
changer efficiency will be sought, and 
by using this solution, useful infor- 
mation and experience will be ob- 
tained in the Reactor Experiment. 

The possibility of active gas leaking 
into the secondary circuit is covered 
by building the whole secondary cir- 
cuit within the reactor containment 
shell. This is a shell within the reactor 
building surrounding the whole reac- 
tor. A shield wall is built around the 
containment shell so that it may be 
used as a hot cell for the removal of 
active components. 

The shell itself will contain any 
active reactor gas which has leaked 
from pressure vessel or connected 
equipment. The containment standards 
of the pressure system limit the quan- 
tity of leakage gas, and a system of 
controlled ventilation maintains a safe 
equilibrium level within the enclosure. 

In studying single-wall heat ex- 
changers, the possibility of water leak- 
ing into the reactor has also been 
considered. This problem is alleviated 
by the use of multiple parallel circuits 
where the total quantity of water in 
each circuit can be kept to acceptably 
low values. In practice one would 
expect a small leak to occur long 
before a serious penetration and since 
the reactor pressure is higher than the 
secondary circuit, primary circuit gas 
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will be detected. Minor quantities of 
water in the reactor will of course be 
removed during circulation of coolant 
gas through the purification unit. 

Each of the six secondary cooling 
circuits consists basically of a closed 
pressurized loop connecting each pri- 
mary reactor heat exchanger to a 
secondary. The system pressure will 
be somewhat less than reactor pres- 
sure and steam will be generated in 
the secondary side of the reactor heat 
exchanger and condensed in the secon- 
dary heat exchangers. Heat is removed 
from the latter by tertiary pressurized 
water loops rejecting heat to atmos- 
phere through blown air-cooled ex- 
changers adjacent to the _ reactor. 
Under normal running, the tertiary 
circuits use circulating pumps whilst 
the secondaries circulate naturally at 
all outputs. If power fails and the re- 
actor shuts down, self-induced circula- 
tion can carry away shut-down heat- 
ing in all of the above circuits. 


Reactor shell used as hot cell 


The use of the reactor containment 
shell as a hot cell has resulted from 
a number of considerations, but the 
small size of the reactor produces an 
overriding reason for avoiding the use 
of heavy shielded flasks for the re- 
moval of reactor components: the 
mounting points are too close together 
to allow a practical design. The phil- 
osophy of using permanent built-in 
shielding with observation windows 
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section B-B 


Detail of the top block of Figure 3 
shows how all seven rods are now 
connected to it by a system of dia- 
phragm washers. Small manufacturing 
differences are accommodated by elastic 
deformation of the diaphragms (Fig. 4) 


provides the most convenient solution. 
Components can be removed without 
local protection and then transferred 
to a wheeled transit vehicle. This 
method has the maximum flexibility, 
light cranage can be used, and good 
observation can be maintained. 

In the case of the fuel element, or 
any other item taken out by the 
charge machine, a gas lock is used to 
remove them from the reactor pres- 
sure circuit. However, before major 
items such as heat exchangers can be 
extracted, the system gas will be re- 
moved before breaking the seal. The 
item removed will, where necessary, 
be placed in an enclosing cannister or 
sheath before transfer to the shielded 
transit vehicle. Removal through the 
building entry locks is then permis- 
sible. 

Items connected to the reactor pres- 
sure system which may require main- 
tenance or replacement have been 
designed to permit removal by one of 
the above methods. This includes all 
the electro-mechanical drives. Th2 
principle used is to make the assem- 
blies in the form of self-contained 
working units of two basic types: 
firstly, those which contain the mini- 
mum friction, for example, contro! 
drive mechanisms which release con- 
trol elements for reactor shut-down, 
and secondly those where the friction 
of seals on a high torque driving shaft 
are unimportant. In the former case 
each whole unit, with its motor, posi- 


tion transmitter, position switch:s, 
gearing and braking arrangements, is 
completely contained in the presstre 
enclosure. In the second case, the el: c- 
tro-mechanical items including th ir 
gearing can be built outside a bu'<- 
head containing a_ twin shaft-se.l. 
Normally this assembly would be co 1- 
tained in a _ pressure enclosure or 
cover, but for maintenance access tiie 
enclosing cover can be removed wit :- 
out breaking the reactor seal. A save 
barrier can be provided for mainte%- 
ance occasions by pressurizing the 
interspace between the shaft seals with 
clean helium. 

To ease the problem of making low 
leakage demountable joint flanges, 
they are arranged to occur at rela- 
tively cool positions in branches of 
the main pressure vessel. By choosing 
cool positions, the extent of any ther- 
mal movement due to relative local 
expansion will be kept small. A joint 
which is initially tight is not likely to 
remain so if movements take any of 
the component parts beyond the range 
of elastic recovery. It is also intended 
to include in each joint flange a second 
outer seal to form an interspace which 
can be monitored for leakage. The 
relatively low temperatures of these 
joints make the use of an elastomer 
material for the outer sealing ring a 
workable proposition. 
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REACTOR DATA 
Performance 


Thermal output 20 MW 


Core 

Equivalent dia. 107 cm (3 ft 6 in.) 
length 160cm(5ft3in.) 

Mean power 


density 14 MW/m3 
Cooling channel 
voidage ky 


Mean heat flux 
over fuel element 


Length of rod ~ 190 cm (6 ft) 
Number in element7 
Length of element ~ 240 cm (8 ft) 


surface 24 W/cm? 

Reflector 

Material graphite 

Overall height 244 cm (8 ft) 
diameter 9 ft6in. 

Fuel elements 

Material graphite 

U-235/Th | 
Cladding graphite | 


Pressure vessel 
Material steel 


Diameter 350 cm 
(11 ft 6 in.) 
Coolant 
Type helium 
Pressure 20 atm. 
Inlet temp. 350°C 


Mixed mean outlet 
temp. 750°C 
Pumping power 2° full load 
output 
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REACTOR LAYOUT 
Ih. reactor diagram, Figure 1, in- 
dica the general arrangement and 
the positioning of many of the com- 


poneiis described generally in the pre- 
vious sections. The pressure vessel 
shell is held substantially at inlet gas 
temperature by routing the inlet gas 
as shown. The hot outlet gas in all 
cases is separated from the pressure 
vesse!| by annular spaces carrying the 
cool inlet gas, temperature resistant 


linings being provided in the ducts 
and in the hot box above the core. 
All structural members within the re- 
actor are thus positioned to experi- 
ence inlet gas temperatures. In pre- 
liminary designs the inlet and outlet 
ducts were on opposite sides of the 
vessel (/). 

The reflector and the lower tem- 
perature end of the fuel elements stand 
on beds which are in turn suspended 


from the pressure vessel. Each fuel 
element rests on a mounting spike 
which makes connexion to a fission 


product purging line. The upper ends 
of each fuel element are held in con- 
tact by a ring of reflector columns 
surrounding the core. A fluid clamping 
pressure is provided by excess pres- 
sure of the inlet coolant acting on the 
outside. 

Control absorbers are situated at 
the core boundary in vertical holes 
through the inner reflector columns. 
In addition further control is achieved 
by moving graphite in special core 
elements. It can be seen in the dia- 
gram that the core control elements 
are driven from beneath the reactor 
while the absorber elements are actu 
ated from above. In both cases the 
drive mechanisms are housed in pres- 
sure enclosures positioned in cool and 
protected areas, well clear of the re- 
actor in accessible positions for 
replacement. The actual control ele- 
ments are in both cases arranged so 
that removal can be carried out by 
the fuel element charge machine. As 
shown in the diagram the charge 
machine is mounted above a protec- 
tion shield plug in the neck of the 
pressure vessel. This shield also carries 
winding units from which the control 
absorbers are suspended. After grap- 
pling a winding assembly, the charge 
machine can extract it together with 
the suspended absorber element. Be- 
fore removal, however, the driving 
shaft connexion between the control 
mechanism and its winding head must 
be separated by endwise withdrawal. 
This operation can be carried out 
without breaking the seal. 

Since the suspension cables carrying 
the absorber elements pass through 
the hot box carrying the hot outlet 
gas. they are protected by enclosures 
NU 
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of tubular heat barriers. A portion of 
inlet gas is passed through these 
tubes to cool the absorbers and to 
pick up some of the core leakage heat. 
The tubular heat barriers can be par- 
tially lifted after removal of the wind- 
ing heads and this will allow the 
charge machine to remove the graph- 
ite reflector columns at the core boun- 
dary. Should a control absorber be- 
come detached by cable breakage, it 
will rest in a reflector column which 
can be removed for recovery. 


Charge/discharge procedure 

The charge machine itself is perma- 
nently housed in the upper portion of 
the reactor pressure vessel. This region 
is supplied with a small flow of prim- 
ary circuit gas which has been cooled 
to a temperature of about 50°C, thus 
keeping the charge machine at a low 
temperature. It then flows through the 
shield plug to remove the induced 
heating before returning to the re- 
actor. 

To remove a fuel element, the re- 
actor must be shut down. The charge 
machine grapple will then remove 
filler plugs from a central hole in the 
shield plug. These items are parked 
within the machine enclosure and the 
grapple can be entered to remove a 
fuel element. To discharge an element 
from the reactor it is first taken into 
the chamber above the shield where it 
is canned before passing out through 
a gas lock for transfer to storage. 

The reactor vessel is mounted in- 
side an assembly of steel and water 
thermal shields which protects the 
surrounding concrete biological shield- 
ing. They are also load carrying mem- 
bers, and the water cooling carries 
away shield heat and reactor leakage 
heat, the leakage heat being reduced 
by an intermediate thermal barrier. 
No contact lagging is used on the 
main shell. 

The main proposals for engineering 
the reactor itself are covered here but 
a number of alternative solutions exist 
to many of the proposals described, 
and subsequent research and develop- 
ment support can revise various points 
of detail. In addition, design studies 
continue in a number of directions: 
for example, the secondary circuit can 
equally well be satisfied by a pumped 
evaporative system, or a pumped pres- 
surized hot water system. Both these 
alternatives can be arranged to circu- 
late naturally for the purpose of re- 
moving shut-down heat. 


FUTURE POSSIBILITIES 
Reactors in this class, using graph- 
ite as the moderator with small sizes 
of core and limited fuel investment, 
such as the 20 MW Reactor Experi- 
ment. will have low conversion factors 


since criticality requirements limit the 
amount of fertile material which can 
be included in the core. However, the 
limited fuel cycle efficiency does not 
necessarily produce poor fuel econ- 
omics, and future applications using 
small sizes of reactor can well be con- 
sidered. 

With the larger output systems, the 
fuel economics become very attrac- 
tive. This, coupled with the small 
physical size of the plant and lower 
capital costs, make future applications 
look very promising on paper. If simi- 
lar power densities and coolant pres- 
sures are used to those in the Reactor 
Experiment, a reactor for producing 
an output of 1000 MW heat could be 
housed in a pressure vessel of little 
more than 20 ft diameter. 

The complexities of an active cir- 
cuit require an expenditure which can- 
not be accurately predicted for future 
use without operating experience. 
Present knowledge demands that the 
fission product plant should be over- 
designed so that a scaling up of costs 
for later and larger systems would not 
be realistic, particularly if better con- 
tainment is achieved within the fuel 
element. 

In considering the gains . which 
would result from better fission pro- 
duct containment within the fuel ele- 
ment, the achievement of complete 
containment would mean that no fis- 
sion product plant would be neces- 
sary, although of course a gas purifi- 
cation plant would still be required. 
With near-complete containment the 
fission product take-off lines could be 
omitted and the gas circuit itself could 
be dealt with by having a fission pro- 
duct trapping system in a by-pass gas 
purification circuit. Either of these 
achievements allow greater flexibility 
of core design. This would be of great 
benefit for large cores, since it would 
allow the use of shorter fuel element 
sections which can be stacked: this in 
turn reduces the headroom needed for 
charge-discharge operations. It also 
makes possible a wider range of fuel 
rod or cooling channel pitches than 
those practicable with long rods. A 
cost reduction could therefore follow 
in several directions. 

In considering the types of power 
producing plant which can be linked 
to an HTGC, many interesting design 
studies will have to be made on both 
steam and gas turbine systems, before 
a choice can be made for any given 
application. 
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LONDON 


Ist Materials Conference 


Papers and new ideas for engineers 


HE FIRST Engineering Materials 

and Design Conference and Exhi 
bition in the United Kingdom will be 
held at Earls Court, London, between 
February 22 and 26. The papers to be 
presented will cover the development 
of new components, 
materials, and new 
ones with reference to stan 
dardization, safety factors and appear 
ance. While the basis of the confer 
ence is engineering in general, there 
will be several papers and exhibits of 
special interest to those in the field 
of nuclear engineering 


designs and 
uses for the old 
special 


AEA’s work on beryllium 


Dr. A. J. Martin who ts in charge 
of the beryllium section at AWRE, 
Aldermaston, will read a paper * Beryl] 
lium as a Structural Metal, in which 
he will physical and 
mechanical properties of the metal and 
make comparisons with conventional! 
materials such as iron, aluminium and 


consider the 





magnesium The 
strength-to-weight and _ rigidity-to 
weight are set against the disadvan 
tages of cost, toxicity and room tem 
perature brittleness. The Metals Divi- 
sion of AWRE are supporting this 
paper with an exhibition of current 
and potential applications of beryllium 
which will include fuel element cans 
for the AGR at Windscale together with 


advantages of 
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details of the division’s work in deve 
loping this metal. 

Titanium alloys and steels for high 
temperature and tensility will be the 
subject of a paper * Vacuum melted 
materials’ by Mr. H. C. Childs, re 
search manager of Jessop-Saville Ltd. 
The metals to be discussed have been 
primarily for gas turbine 
components, but the possible inclusion 
of such units in closed-cycle systems 
for nuclear marine propulsion pur 
poses should not be overlooked. Other 
exhibitors showing these comparatively 
new materials will include Imperial 
Chemical Industries Ltd., the Magnes 
ium Industry Council and Henry 
Wiggins & Co. Ltd 

The Metals Division of ICI will pre 
sent aluminium, special copper alloys. 
titanium, zirconium and a range of 
the ‘new’ metals including hafnium. 
niobium and vanadium with fabricated 
components in the form of nuclear 
fuel cans, Integron, Tube-in-Strip and 


developed 


AGR FUEL CAN 


1 Connector rod pin 
hole 2 Tie rod 3 Sup- 
port grid 4 Fuel ele- 
ment rods 5 Top end 
ring 6 Graphite sleeve 
7 Bottom end ring 


heat transfer sheet. Firth-Vickers will 
display typical examples of fabrica 
tions from their materials, including 
components for nuclear fuel process- 
ing plants. A paper is being presented 
by Mr. J. I. Morley, Chief Metal- 
lurgist and Special Director of Firth 
Vickers Stainless Steels Ltd. 


Welding standardization 


For some time the British Welding 
Research Association have advocated 
the correct design of welded compo- 
nents and their exhibition will include 
sets of model structures to help de- 
signers make complete and correct 
specifications of welds which will give 


the full economic advantage of w :Id. 
ing with safety. These models inc: ide 
reinforcing plates on cylinders ind 
branch attachments. Another exhib. of 
standard welding components wil! be 
that of APV-Paramount Ltd. anc it 
will include their range of Para'joy 
* Forging Quality * cast stainless s-ee| 
pipe fittings produced to British nd 
American standards for chemical ond 
nuclear engineering industries. 

The subject of standardization js 
covered by Mr. R. K. Whitehead, Stan 
dards Engineer of The English Elec ric 
Co. Ltd., in a paper * Standards in 
Design.” He will consider the advan 


A 
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APV STAINLESS STEEL FITTINGS 

Each component is fully radiographed 
pressure tested and machined for weld- 
ing as part of its normal production 


tages of designing standards into a pro 
duct, the basis for the formulation of 
standards and resulting simplification 
in production. In support of these 
ideas, the British Standards Institution 
have recently issued a new publica 
tion * The operation of a company 
standards department” reviewing the 
fundamentals involved in introducing 
standards into a design. 


Metallurgical techniques 


Other ferrous and non-ferrous me 
tals will be the subject of a number ot 
papers at this conference and includ 
ing ~ Magnesium Alloys for Engineer 
ing Use’ by Mr. P. A. Fisher, Chair 
man of the Technical Panel of the 
Magnesium Industry Council; * Pow 
der Metallurgy’ by Dr. L. Harrison 
of Sheepbridge Engineering Ltd. ; * The 
Design and Application of Investment 
Castings produced by Centrifugal 
Methods~* by Mr. I. L. Gwynn, Direc 
tor of P.I. Castings (Altrincham) Ltd. : 
and ‘Cast Iron as an Engineering 
Material’ by Mr. H. Morrough., 
Director of The British Cast Iron 
Research Association. Non-metallic 
materials will also be the subject of 
papers and exhibits, special reference 
being given to high temperature con 
ditions. With the inclusion of process 
ing pumps, seals, hydraulics and other 
detailed items in the subject matter of 
the conference and exhibition, the 
benefits to be derived from good d 
signs employing up-to-date materials 
and standards can be fully appreciated 
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LONDON 


Physical Society Show 


NUCLEAR POWER reviews new equip- 


ment of interest to the nuclear technologist 


SIGNIFICANT feature of the 1960 
A Exhibition of the Physical Soci- 
ety. one which reflected the Gov- 
ernment’s present policy towards 
science, was the number of official 
establishment and Government-spon 
sored associations that exhibited. While 
the total number of stands this year 
was slightly lower than last year, no less 
than forty-two departments and estab 
lishments were represented as again+ 
twenty-seven for the 1959 Show. 

The United Kingdom Atomic 
Energy Authority displayed equip 
ment developed by AWRE and 
AERE’s Accelerator, Electronics, CTR 
and Isotope Divisions at Harwell and 
the Chemistry Division at Harwell and 
Woolwich. The Aldermaston exhibits 
included a multichannel complex pro 
grammer for the routine testing of 
electronic equipment and which could 
also be used for programming a long 
chain of chemical processes, using 
transducers to monitor temperatures. 
pH factors, etc ; a quantitative analysis 
meter for impurities in inert gases 
(see ‘Industrial equipment for nobl 
gases", NUCLEAR POWER, January, p 
122); and a gravity photo-sedimento 
meter for particle size determination 
in the approximate range of 5-70 
microns in which the sample is intro 
duced into a settling tank of optically 
flat glass and is magnetically stirred 
Employing a parallel beam of light 
which is chopped by a synchronously 
driven mirror, a reference optical 
wedge and a continuous recorder, the 
optical density, between the limits of 
0. and 0-8, is given directly. 

The Woolwich section of AERE’s 
Chemistry Division has developed a 
prototype monitor for the direct de- 
termination of beryllium in the atmos- 
phere. This instrument is capable of 
continuous operation and will give 
one determination per minute. The air 
to be sampled is passed through a 
triggered a.c. arc and the emitted light 
dispersed through a grating mono- 
chromator after which it is measured 
by two photomultipliers. 

Harwell exhibits ranged from de- 
monstrations of the basic principles 
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of the direct conversion of heat into 
electricity through data handling and 
isotopes to a combined purification 
system for radioactive waste. One of 
the CTR items was a segmented liner 
for high-current discharge tubes em- 
ploying a new method of construction. 
The surface of the wall is divided into 
many insulated metal segments. each 
of less than critical area, which makes 
it possible to inhibit the formation of 
“unipolar” arcs and so reduce con- 
tamination of the discharge by 
material from the wall of the tube. 


4 MV ION ACCEL- 
ERATOR MODEL— 
Basle University 


1 4 MV cascade gen- 
erator 2 Acceleraticn 
tube 3 Pressure tank 
4 Deflexion magnet 5 
Vacuum diffusion pump 
6 Analysing magnet 7 
Target room 8 Control 
room 9 Gas cooler 10 
Gas storage tank 11 
Machine room 


Fission counters which have been 
developed for long-term operation at 
500°C and which have already been 
used experimentally at temperatures 
of 700-800°C were shown. Thev are 
constructed from. stainless steel or 
nimonic alloys and a high purity alu 
mina ceramic has been used for the 
lead-through seals, the extension lead 
and electrode insulators. 

Demonstrations were given by the 
Isotope Research Division of a radio- 
isotope X-ray spectrometer for the 
analysis of alloys and for coating 


thickness measurement together with 
two instruments for the measurement 
of gamma ray flux using cadmium 
sulphide single crystals. In one, the 
crystal is mounted at the end of a 
short probe as an integral part of the 
unit and in the other, the crystal is 
located at the end of a length of cable 
which can be inserted into otherwise 
inaccessible cavities. 


Complying with the new regulations 
In view of the Radioactive Sub- 
stances Bill for the control of radio- 








active waste discharge that has re- 
cently been introduced by the Govern- 
ment, the combined purification system 
evolved by the Chemistry Division is 
of great interest to all establishments 
using comparatively small amounts of 
radioactive contaminated water. It is 
a continuous three-stage purification 
process which enables the waste water 
to be decontaminated and made fit 
to discharge safely into rivers or re- 
used on site. 

The three stages are, firstly, the pre- 
cipitation and settling of a calcium- 
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iron-phosphate floc at pH11. this re 
moves 90% of the contaminate. The 
water is then passed to an electro- 
deionization cell which removes 
approximately 99°, of the electrolytes 
of the water, including alkalis and 
anions, thus reducing the activity to 
about 0-1% of its original value. The 
last stage consists of an ion exchanger 
of either vermiculite or mixed bed 
organic resins type. Both the combina 
tions of | + 3 or | + 2 purifies the 
water to better than drinking water 
tolerance. The former combination, 
with vermiculite, has been tested at 
Harwell on a 500 gal/h scale and the 
latter is at present being tested in a 
50 gal/h pilot plant. 


ELECTRON DIFFRACTOGRAPH 
—Triib, Tauber 





CYCLOTRON MAGNETS 
—Oerlikon 


LIQUID WASTE CONTROL 
—Landis and Gyr 
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New materials 

While the vast majority of exhibits 
were of prototype and early produc- 
tion research instruments and equip- 
ment, there was a limited amount of 
new materials displayed that were of 
interest to the nuclear and associated 
fields of engineering. Gallium arsenide, 
the new semiconductor material, was 
introduced by the Services Electronics 
Research Laboratory. This has several 
advantages over the earlier germanium 
and silicon transistors. A gallium 
arsenide, GaAs, diode performs well 
at temperatures up to 300°C as against 
a maximum of 150°C for the silicon 
type; and the electron mobility in 
pure GaAs is over 10,000 and in the 
case of doped material with an im- 
purity content of 0-01%, the mobility 
is 1500 compared with 600 for simi- 
larly doped germanium. As the life- 
times measured in GaAs so far are 
extremely short, possible applications 
have been limited to fast switching 
diodes and already such items have 
been made with a transition time 
approaching two millimicroseconds, so 
fast that they can be scarcely measured 
with the present apparatus. Possible 
future uses are in gaussmeters and 
strain gauges. 

Although still on a prototype basis, 
Murex have developed the production 
of electron beam refined rods of tan- 
talum and zirconium to a stage where 
they have now fabricated chemical 
plant items that have high resistance 
to corrosion. Another company, now 
producing a wide range of pure metals 
together with alloys based upon them, 
is Johnson, Matthey & Co. Ltd. In 
most cases there is more than one 
grade of purity available and typical 
metallic impurities are quoted against 
each grade. 

Of possibly more direct application 
to nuclear installations was the Chance 
Pilkington Optical Works solid glass 
radiation shielding window. The 29} 
in. thick glass block shown provides 
protection from a _ cobalt-60 source 
equivalent to that given by 48 in. of 
normal concrete or 94 in. of lead. Vari- 
ous combinations of thicknesses are 
now available to meet specific appli- 
cations (see Progress in Industry, 
NUCLEAR POWER, March 1959), 

To meet the increasing demand for 
pure nitrogen, AEI-Birlec Ltd., have 
introduced a new nitrogen purification 
plant which reduces the oxygen-con- 
taining constituents in the gas to the 
region of 10 ppm. 

Unconventional materials which 
Accles & Pollock Ltd. have developed 
and which were exhibited in tubular 
form included tantalum, niobium, zir- 
conium, molybdenum, vanadium, tita- 
nium and titanium alloys. While these 
metals are expensive, the production 
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of components by tube manipulatic 
techniques eliminates much of tl 
waste inevitable with other method 
A range of flexible yet seamless tube 
developed for nuclear installation 
were shown in austenitic stainless stee 
Inconel, titanium and_ non-ferrot 
alloy forms. Another type of tubin 
recently introduced has been designe 
for lightweight pipe-assemblies. Thi 
is semi-flexible and can be easily ben 
in situ by hand. Both the flexible an 
semi-flexible tubing is produced b 
convoluting plain seamless tube an: 
can be supplied with either helical o 
annular convolutions. 


Swiss exhibits 

This year the Council of the Phy 
sical Society invited Switzerland t 
show a selection of instruments. Under 
the auspices of the Swiss Physica! 
Society and the Swiss Office for the 
Development of Trade, six companies 
took part in the exhibition. The main 
feature was a model of the 4 MV Ion 
Accelerator built by Emile Haefely & 
Co. Ltd. for the Institute of Physics 
of the University of Basle for nuclear 
research. The accelerating voltage is 
developed by means of a twenty-stage 
cascade generator using the Grein 
acher circuit. With a load current of 
| mA the accelerating voltage shows a 
load-dependent ripple of 1 kV _ by 
means of an_ electronic stabilizer 
governed by an analysing magnet. 

Triib, Tauber & Co. Ltd. of Ziirich 
displayed their KD3 electron diffrac- 
tograph which was designed as a uni 
versal apparatus built up of standard 
components. Special requirements can 
be met by the addition of different 
components which are mainly pro- 
vided for influencing the object during 
tests—such as heating up to 900°C or 
giving low temperature conditions- 
and diffraction patterns can be ob- 
served on a screen or recorded on 
plates or films. 

As in the United Kingdom, atten- 
tion is being given in Switzerland to 
the control of radioactive contamina- 
tion. Landis & Gyr AG have deve- 
loped continuously operating equip- 
ment for the measurement and control 
of radioactive contamination in a 
liquid. The measured values from the 
different counters are continuously re- 
corded on a multi-channel recorder, 
and an alarm system can be incorpor- 
ated to operate when a preselected 
counting level is exceeded. 

Magnets for research purposes were 
exhibited by the Oerlikon Engineering 
Co. and at present at quadruple mag- 
net, weighing 9 tons, is under con- 
struction. Other magnets designed by 
this company include an 88-ton unit 
for a propane bubble chamber and a 
cyclotron water-cooled magnet having 
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an .aduction of 16,000 gauss in an air 
ga; of 54in. Other Swiss instruments 
included the Metrohm Potentiograph 
£.436 and a fully transistorized ampli- 
fier fitted with a 35-65c/s oscillator 
designed by Ebauches SA. 


Scintillation counters 

the instruments on Ekco’s stand 
included the universal counter, type 
N664, which incorporates a high-gain 
amplifier. It counts beta emitters, in- 
cluding carbon-14 and tritium, in a 
liquid phosphor, and gamma emitters 
using thallium-activated sodium iodide 
crystals. Another Ekco exhibit was a 
complete set-up for beta counting of 
liquid samples and comprised the type 
N530. automatic, general-purpose 
scaler coupled to a type NS575 geiger 
pre-amplifier and a type N662 round 
lead castle. 

A new precision scanning scintil- 
lation spectrometer from Nuclear En- 
terprises was the Model NE8601, a 
single channel pulse height analyser 
which continuously scans and records. 

An instrument designed specially 
for low activity work was the Mervyn 
large area alpha scintillation counter. 
It incorporates a 3in. diameter sam- 
ple holder and the makers claim that 
it has over twice the scanned area of 
any other counter. 

Employing liquid scintillators or 
thin anthracene crystals, the Panax 
Equipment Ltd. SC series are prim- 
arily intended for low energy beta 
emitters in liquid or solid form. At 
present a small refrigerator is under 
development for the lead castle of this 
series and at O'C, efficiencies of 80 
for carbon-14 and 30°, for tritium 
have been obtained with backgrounds 
of 400 and 600 cpm respectively. 


Monitoring radiation 

The latest EMI portable contamin- 
ation monitor shown has an all-tran- 
sistorized circuit which makes it light 
and compact; and it can be operated 
from small batteries for long periods. 

Isotope Developments Ltd. demon- 
strated their type 666 Gammalarm. 
This is a simple wall-mounted unit of 
a geiger-muller tube and associated 
electronic circuit which operates an 
alarm when the radiation intensity ex- 
ceeds a pre-set value. It has a range of 
from 0-2 to 2mr/h and can be ar- 
ranged to operate interlocks and alarms 
in a number of different locations. 

The Plessey Co. Ltd. displayed an 
extensive range of various types of 
radiation monitors developed by 
Plessey Nucleonics Ltd. These in- 
luded the Type PNI 1080 which can 
detect plutonium in quantities around 
the maximum permissible body bur- 
ven; the general-purpose PNI 1065 

ntamination monitor for laboratory 


JCLEAR POWER February 1960 





BI-DIRECTIONAL COUNTER 

—Ericsson 

or factory use; a milk monitor, PNI 
1085, specially designed for use by 
unskilled personnel; water monitors 
for continuous operation ; and a range 
of nuclear radiation detectors designed 
for reactor control, including the PNI 
1026. which is being incorporated into 
a number of reactors at present under 
construction. 


Industrial gauging 

Many of the nucleonic gauging in- 
struments have been designed for use 
in production lines. Baldwin Instru- 
ments have developed their fast re- 
sponding Atomat for the high speed 
control of machines such as metal foil 
rolling mills. It has a maximum re- 
sponse time of 0:04 seconds. 

Burndept Ltd. introduced a transis- 
torized beta-gamma switch, their BN. 
131, which can be used for level 
control, monitoring the contents of 
cartons, package counting and flow 
failure alarms. The circuit operates at 
very low radiation levels and employs 
thallium-204 or yttrium-90 isotopes. 
Another new level indicator is the 
Panax, type TRS6L. 

For industrial applications where 
high inherent reliability is required, 
Racal have designed the new SA86 
transistorized pre-set counter. It is a 
4-digit unit but may be used as a 3- 
digit counter with an early warning 
signal of up to ten counts. 

Equipment for measuring soil den- 
sity and moisture have been combined 
into one unit by Dynatron, to assist 
in the control of soil compaction. 
Density is measured by a _ geiger- 
miiller tube and gamma source while 
a sealed 10 Mc/s radium/beryllium 
source and a BF.,, proportional counter 
forms the moisture measuring system. 

A gamma ray level indicator equip- 
ment suitable for remote indication 
has been developed by Salford Elec- 
trical Instruments. Apart from the 
geiger-miiller tube, the detector unit 
does not contain any valves or tran- 
sistors and may be located up to 500 
yards from the control unit. 


Ratemeters and scalers 

A transistorized ring scaler exhibi- 
ted by Marshall of Cambridge incor- 
porates a discriminator with a re- 
solving time of 100 ns, followed by 
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STABILIZED POWER UNIT 
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one decade scaler having the same 
resolving time and a second decade 
with a resolving time of 1 micro- 
second. An e.h.t. supply provides al- 
ternative pre-set output voltages that 
can be selected by a switch so that 
different detectors may be used with- 
out any other adjustment of the in- 
strument. 

A precision ratemeter was demon- 
strated by Isotope Developments 
which they claimed is provided with 
an unusually wide range of time-con- 
stants. It incorporates high voltage 
supply and pulse height selector which 
enables it to be used directly with a 
geiger-miller tube or _ scintillation 
counter. Also shown was the 1800 
series of counting equipment consist- 
ing of a range of separate instruments 
for nucleonic counting and which 
were designed to permit low cost pro- 
duction. 

The Mark II version of Burndept’s 
BN110 ratemeter was exhibited and in 
this modified form incorporates a 
facility for increasing the internal cir- 
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cuit time-constant and it may be con 
verted to operate from a 50 volt a.c. 
supply. A new ratemeter, the NE5401. 
has been introduced by Nuclear En 
terprises and is now used in their auto 
matic spectrum scanner, NE8601. Its 
ranges are 30; 100; 300; 1000; 3000; 
and 10,000 counts per second ; has an 
overall stability of better than = | 
and an indicated accuracy of + 1°, of 
the full-scale reading 

Among the Sunvic products, of the 
newly formed Instrumentation Divi 
sion of AEI, demonstrated were pro 
totypes of a unitized system. This has 
been developed for reactor flux mea 
surement and control, radiation mon 
itoring and fission product detection 
The pulse counting and d.c. measuring 
channels were displayed 


Test equipment 


All types of laboratory and field 
testing equipment were on show. Mar 
shall of Cambridge exhibited an auto 
matic uranium assaying instrument 
which determines the uranium con 
tent of ore samples in a period of less 
than 25 seconds. Another instrument 
for use in connexion with uranium 
processing was the Baird & Tatlock 
Analmatic pre-treatment unit. 

For measuring very small d.c. in 
high impedance circuits, Isotope De 
velopments have produced the Vi 
breed 1880. 

The Cambridge Instrument Co. ex 
hibited their scanning electron-probe 
X-ray microanalyser which provides a 
qualitative and quantitative metallur 
gical analysis by irradiating a minute 
area of the surface of a sample (see 
Developing advanced materials 
NUCLEAR POWER, November 1959, pp 
121 and 122) 

Special monocular periscopes for 
the examination of reactor pressure 
vessels interiors, normally under * shut 
down” conditions but in emergency 
under full load conditions as_ well, 
have been developed by Barr & 
Stroud. A model of the design for 
Berkeley power station was exhibited 


Vacuum techniques 


At this year’s exhibition particular 
emphasis was given to techniques in 
volving ultra high vacuums. Edwards 
High Vacuum Ltd. exhibited their 
Speedivac pumping group which in 
corporates a 2M3B mercury diffu- 
sion pump surmounted by a water 
cooled baffle and two liquid air traps 
This installation is capable of pro 
ducing pressures lower than 5 * 10! 
torr. An alternative system by the 
same makers was a getter-ion pump 
with a titanium evaporation source. 

Two other getter-ion pumps at pre 
sent being developed were shown by 
Mullard Ltd. and. depending on the 
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—Racal 


efficiency of the pre-processing, final 
pressures of less than 10°'"torr can be 
attained 


Practical applications 


The uses of modern nucleonic and 
electronic equipment are greatly in- 
creased by the original work carried 
out by the various Government and 
Trade Associations. These establish 
ments also do a lot of work in de 
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veloping standard items and initiati 
new designs. The Medical Resear 
Council exhibited a scintillation cou 
ter that has been designed to measu 
radioactivity of organic vapours < 
rived from a_= gas-liquid chromat 
graphic instrument in parallel with t 
normal analytical chromatograpl 
recording. The vapours are pass 
into a circulating liquid phosphor a 
scintillation measured by a photomi 
tiplier tube. Another MRC _ item, 
portable high-pressure ionizatic 
chamber for measuring back-grour 
radiation, has already been used 
carry Out surveys in a number « 
Scottish cities. It has long-term stal 
lity and a rate-of-drift check of thre 
or four minutes; it will record 
gamma-ray dose-rate of the order « 
10 micro-rad per hour with an ert 
of = }5 

Employing a standard Ekco thick 
ness gauge and an ionization chambe 
the British Hat & Allied Feltmakers 
Research Association have develope 
a technique to control the build and 
stretch of hats and hat bodies to 
prevent the felt becoming thin o 
broken. The errors in measurement b, 
this method are less than + 2°. 

The University of Edinburgh and 
the South Eastern Regional Hospital! 
Board. Scotland, exhibited a small 
free-air chamber for the direct meas 
urement of X-rays. up to about 
5OkV, in rontgens. Air absorption 
corrections are kept as low as possible 
by the small dimensions of the cham 
ber, 6cm dia. 4cm high. Anothe: 
technique from the same group, was 
the use of plastic phosphor vessels for 
the direct scintillation counting of soft 
beta-emitters in liquid form. With no 
sample preparation, carbon-l4 and 
sulphur-35 in aqueous or alcohol solu 
tion can be counted with an accuracy 
of better than 10 

The National Research Develop 
ment Corporation demonstrated a new 
method of analogue multiplication in 
which the equation xy ‘(x + y) 

(x y)?] was realized in a simple 
way and the product xy was obtained 
as voltage from a piezo-electric crystal 

A wide range of comparatively sim 
ple instruments were displayed by the 
National Engineering Laboratory, the 
Ministry of Aviation, Ministry of 
Power and the National Coal Board, 
several of which were intended to 
measure or control the flow of liquids 
and solids in an economical manner 
for industrial applications. It would 
appear that in this respect a potential 
exists for the instrument industry to 
extend their design and development 
facilities. The efforts of the research 
establishments could then be directed 
to a greater extent to their basic func 
tion—research. 
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This series now turns to modern nuclear spectrum 


analysis, which can involve anything from a modest 


few channels to the vast number required for 


elaborate physics experiments. Wherever possible 


present designs use transistors and ferrite cores for 


reliability and magnetic tape recorders for economy 


Electronics for radiation detection 


4— Multichannel analysers 


by F. H. WELLS, M.Sc.(Eng.), A.M.I.E.E. 


Electronics Division 


|. Introduction 
The previous articles in this series have shown how voltage 
pulses are derived from nuclear detectors and how the peak 
amplitude and time of occurrence gives information on the 
energy and velocity of the incident particles or radiation. 
Thus in a nuclear physics experiment precise measurements 
of amplitude and time are needed on each nuclear event of 
interest. Single channel pulse amplitude analysers and co- 
incidence units may be used if nuclear events having only a 
narrow energy range are to be studied. However, in most 
cases, a wide range of energy levels are of interest so that 
instruments equivalent to large assemblies of such single 
channel analysers are needed, viz., multichannel analysers. 
The electronic problem then resolves itself into three sections: 
a. Sorting the pulses into a large number of different cate- 
gories or ‘channels* in terms of peak amplitude or else 
time of arrival. 
b. Counting or * scaling * the number of events occurring in 
each of these categories during the experiment. 
¢. Recording the numbers given by this scaling operation, 
these numbers being the results of the experiment. 


2. Accuracy requirements of pulse sorting circuits 


The paramount considerations are that the mean width of 


each channel shall be stable and the widths of all channels 
identical. Figure | shows a typical amplitude spectrum which 
demonstrates the need for good amplitude stability of the 
order of + 4°, in the amplifiers and sorting circuits. Again, 
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if the spectrum is a smooth level curve and some of the 
channel widths are greater than the others, then artificial 
peaks and troughs will be introduced which can be very 
misleading. This effect must be kept less than the statistical 
fluctuations of the experimental results, so all channel widths 
should preferably be uniform to within — $°, of each other. 
A small gradual change of channel width from one end to 
the other of the amplitude spectrum can sometimes be 





OUTLINE 

dfter stating the electronic problem of study- 

ing nuclear events with a wide range of 
| energy levels and discussing the accuracy re- 
| quired in pulse sorting circuits, Mr. Wells 
considers the design principles of instruments 
for pulse amplitude recording. These include 
multichannel amplitude discriminators, and 
recorders using pulse amplitude to digital 
sorting circuits such as the Hutchinson-Scar- 
rott 100 channel analyser and Wilkinson type 
analysers. He goes on to discuss the more 
complex instruments for pulse time recordin 
and their use in measuring neutron energy 
by time-of-flight methods. Finally he describes 
the use of magnetic tape in multispectrum 
recorders, and the applications of time-to- 
amplitude converters to measurement of high 

neutron energies 
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tolerated and a suitable correction applied to the experimental 
results, but there must not be any erratic changes in channel 
widths. 

In addition to the stability requirements, care must be 
taken to ensure that there is negligible chance of two pulses 
overlapping to give an artificially large pulse; the average 
rate of arrival of pulses in the experiment must be kept low 
enough so that this condition is met. Also, the pulses must 
be of sufficient duration and the base from which they rise 
must stay close to some defined level in order to allow the 
electronic circuits to take an accurate measurement of ampli- 
tude; the best pulse shape to meet both requirements is 
produced by the double delay line pulse shaper described in 
the first article of this series (September, p. 95). 


3. Pulse amplitude recorders 
3.1. Multichannel amplitude discriminators 

The pulse amplitude sorting arrangement in this class of 
amplitude recorder consists of separate amplitude discrim- 
inators individually set to define the boundaries between 
adjacent amplitude channels. The outputs of these circuits 
are then used to operate separate scalers, one for each 
amplitude channel, such that each scaler reading represents 
the number of input pulses whose amplitude fell in the corres- 
ponding amplitude channel (/). For example, if the amplitude 
discriminators are set at 5, 6, 7, 8 volts and so on, in | volt 
intervals, then input pulses whose peak amplitudes lie between 
6 and 7 volts will trigger the two lowest discriminators (5 and 
6 volts) but none of the higher level circuits. The sorting 
circuit will sense this condition and give a single pulse drive 
to the scaler registering the 6 to 7 volt channel. Likewise 
pulses between 7 and 8 volts amplitude will be recorded on 
the scaler registering channel 7 to 8 volts, and so on. 

In this example | volt channel widths have been quoted 
and it has been inferred that the discriminator circuits are set 
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Typical amplitude spectrum from an ion chamber with a 
mixed source of alpha emitters illustrates the need for good 
amplitude stability in amplifiers and sorting circuits (Fig. 1) 


at these levels. In a practical circuit the pulses will be 
amplified by a stabilized gain d.c. amplifier before being applied 
to the discriminators so that the triggering levels of these 
latter circuits may be set much further apart in voltage, in 
order to improve the stability of channel widths. Consider- 
able circuit complication is also needed to arrange suitable 
automatic * back-bias’ at the amplifier input to avoid over- 
loading the amplifier; e.g., in the case of a 36 volt input 
pulse the circuit may automatically bias the amplifier by 30 
volts leaving a 6 volt pulse to be amplified giving an output 
of perhaps 60 volts to the subsequent amplitude discriminator 
circuits. The correct operation of all these circuits usually 
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takes several microseconds so that the input pulse must { -st 
be shaped into a rectangular pulse of the same peak amplit 
before being used in the sorting circuits; this shaping cir 
takes the form of a diode charging a capacitor. 

The disadvantage of this method is that the channel wid: \s, 
each of which depends on the difference between the threshe ds 
of two discriminators, cannot be kept sufficiently unifco m 
without constant resetting of the amplitude discrimina or 
levels; this method has now become obsolete except in so ne 
special cases because of this fundamental circuit defect. in 
addition, it becomes uneconomical where channel numb: rs 
exceed about 30. One advantage, however, is that the c:r- 
cuits can be designed to have quite short paralysis times af er 
each pulse input so that this technique is still used for so:e 
applications demanding very high speed amplitude analysis (~). 


(os 


Je 
it 


3.2. Amplitude recorders using pulse amplitude to digital 
sorting circuits 

The previous section has shown the difficulties that can 
occur in obtaining equality of channel widths. Howeve 
these errors are not inherent and should not occur in a 
system where the pulse amplitude is compared with a voltage 
derived from the addition of a number of equal voltage steps 
The number of steps is increased, starting from zero, until the 
resultant voltage exceeds the input pulse amplitude by not 
more than one step. The total number of steps is then a 
* quantized ’ measure of the pulse amplitude and this number 
may then be sorted to operate channel scalers, using suitable 
pulse digital techniques, with no further loss in accuracy 
Equality of channel widths then demands that all the voltage 
steps in the comparison waveform should be identical. Two 
possible circuit methods have been employed: 


a. An amplitude to time conversion circuit is used and this 
time duration is then subdivided into equal intervals by 
a pulsed oscillator technique. The amplitude to time con- 
version usually takes the form of a linear sawtooth type 
of circuit so that subdividing the time axis into equal 
increments has given the effect of subdividing the ampli- 
tude into equal increments. 


b. Equal increments of charge are added in turn to a storage 
capacitor by using a diode pump type circuit. The time 
between the addition of charge increments is controlled 
by a pulsed oscillator but this time scale is not significant 
and does not affect the amplitude calibration. 


In both these cases it is usually necessary to analyse only) 
a portion of the total available amplitude range; e.g., if the 
channel width is 0-1 volt there are about 400 channels in a 
range up to 40 volts of which only 100 channels in the range 
30 to 40 volts may be of interest and need to be analysed. 
Thus provision must be made for accurate selection of the 
lower limit of range. If the technique of (a) above is used 
then this selection is obtained by back-bias on the signal 
input amplifier; the input pulse must exceed a given bias 
level before being amplified and accepted by the amplitude to 
time conversion circuit. In the case of method (b) bias on 
the input signal is not used but instead a charge is added 
through the diode pump circuit corresponding to the number 
of channels appropriate to the lower limit of the amplitude 
range selection; e.g., 300 channels in the example quoted 
above. 

The application of these basic techniques to two practical 
designs of 100 channel pulse amplitude recorders will now be 
considered. 
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Hut: nson-Scarrott Circuit (3). The input pulses are first 
amp! ied in a biased amplifier whose gain and bias are set 
so ti. .t the portions of the input pulses which exceed the bias 
level ive rise to negative output pulses up to 200 volts ampli- 
tude. This 200 volt range will subsequently be divided into 100 
two volt channels. The peak amplitude of an output pulse is 
stored on a capacitor and compared with the amplitude of a 
linear 200 volt sawtooth voltage derived from a ‘ Miller’ 
type circuit. When equality of voltages occurs a gate is opened, 
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Voltage comparison circuit of the Hutchinson-Scarrott kick- 

sorter and associated waveforms. This circuit gives identical 

voltage steps in the comparison waveform by a pulsed oscil- 
lator technique (Fig. 2) 


which accepts the next pulse from a ‘channel oscillator ’. 
This latter circuit is a pulsed oscillator set to subdivide the 
linear run-down duration into exactly 100 equal time intervals 
so that this comparison method has selected one out of 100 
time intervals: this corresponds to the input pulse peak 
amplitude. Figure 2 shows the comparison circuit and asso- 
ciated waveforms so that this sorting arrangement has used 
the technique described in (a) above. 

The scaling and recording functions are performed in con- 
junction with a nickel magnetostrictive delay line acting as a 
regenerative digital memory. The line has a delay of about 
1700 us with such a low dispersion that a pulse of about 
0:5 us duration may be transmitted, received at the far end, 
reshaped and then retransmitted indefinitely. In the actual 
instrument a serial arrangement of 100 blocks of 14 pulses 
are transmitted, each block representing a 14 stage binary 
scaler. The presence of a pulse represents a ‘1’ and the 
absence a ‘0’. This memory arrangement is used to trigger 
the linear sawtooth amplitude comparator described above. 
It is arranged that the comparator output pulse appropriate 
to a certain input pulse amplitude occurs at exactly the time 
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the appropriate block of 14 pulses is passing from receiver to 
transmitter of the delay line. The pattern of this block is 
then changed to add one to the binary code representing the 
number of events already counted in this channel. The exact 
details are too complicated to describe in this article, but at 
the end of the experiment the pattern of pulses in the delay 
line represents the state of each of 100 binary scalers and is 
usually displayed on a cathode ray tube or taken out on to a 
punched card machine; Figure 3 shows a typical display. The 
average dead time after each input pulse is about 850 us being 
half the delay of the nickel line. Some recent instruments of 
this design have used quartz delay blocks instead of nickel 
lines to allow the use of pulse durations as short as about 
0-1 us; a typical design uses 1200 us delay and stores 2000 
binary digits (4). 

The major weakness of this design lies in the use of a 

regenerative memory system since any electrical disturbance 
may alter the pattern of pulses and thus destroy the results 
of a long experiment. It is a wise precaution in such cases 
to photograph the cathode ray tube at hourly intervals to 
avoid the chance of complete loss of data. In view of this 
trouble, the system described next has been found to be more 
reliable and is probably the best system for both amplitude 
and time recording. 
Wilkinson-type Analysers. The basis of this method is to 
produce a train of pulses whose number is proportional to 
input pulse peak amplitude, thus effectively quantizing the 
amplitude information. These pulses are then counted by a 
scaler and the resultant state of this scaler is used to select 
one out of a group of addresses; one event is then added to 
the number already recorded in this selected address. One 
address is used for each amplitude channel and there are 
usually 100 such channels. Figures 4, 5 and 6 illustrate a 
typical arrangement following the sorting technique described 
in (a) above, and is similar to the methods originally used by 
Wilkinson (5). 

The amplitude to pulse train section must be as accurate as 
possible so that considerable care must be taken with its 
design. One recent design by Kandiah and Deighton has 
resulted in the method outlined in (b) of this section (6): 
the input pulse charges a capacitor to the peak amplitude 
through an amplifier system stabilized by negative feedback ; 


area eee Hutchinson-Scarrott an- 

mn a alyser display of Cs-137 

on a Nal scintillation 
counter (Fig. 3) 





after the peak of the pulse has passed, the capacitor is dis- 
charged in small equal steps at a rate determined by a pulsed 
oscillator until the capacitor voltage passes through its 
original starting potential; the capacitor discharge is then 
stopped and the number of pulses from the oscillator during 
this action represents the pulse train. Stabilities of the order 
of a few mV equivalent pulse amplitude have been achieved 
with this method. 

After this pulse train ‘ sorting’ circuit the requirement is 
to store the number of events in each amplitude channel 
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and this was originally performed by Wilkinson using mechan- 
ical registers. However, most experiments require a faster 
storage medium and recent designs (7) use the digital com- 
puter technique of a ferrite core store. This store is based on 
the use of a very small ferrite toroid with an approximately 
square B-H loop so that it can be left permanently magnetized 
in one of two saturation conditions. This is used to represent 
an‘ 0° ora‘ 1’ and the magnetic state can be easily reversed 
in about 2 us by passing a current of about 0-8 amp through 
a | turn winding. A typical store would then consist of 16 
such cores per amplitude channel with perhaps 100 channels. 
The circuits are then designed such that each group of 16 
cores represents a 16 stage binary scaler thus giving storage 
capacity of about 64,000 events in each of the 100 channels. 
With this technique an economical assembly of scalers can 
be constructed since a large portion of the active circuits can 
be common to all channels. The cores form a store whose 
contents can be read out on to punched cards or displayed 
on an oscilloscope when the experiment is finished, or any 
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Circuit of Wilkinson 100 channel pulse amplitude analyser 
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Amplitude to time conversion circuit on the Wilkinson 
method (Fig. 5) 
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Waveform diagram of Wilkinson ‘kicksorter’ (Fig. 6) 
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other time at the discretion of the operator. The dis »lay 
or read-out need not destroy the contents of the store so hat 
the operator can use the display to note what data is b ing 
received. 

The total dead time of the instrument after each e ent 
consists of the duration of the pulse train, perhaps 20( us. 
plus the time to register the event in the storage system, w. ich 
might be 100 millisecs for the mechanical register or less tian 
20 us for the ferrite core storage. 


4. Pulse time recorders 


These instruments are used in the measurement of neut-on 
energy by * time-of-flight ° methods. Figure 7 shows a typ cal 
arrangement where a burst of neutrons covering an energy 
range of perhaps | to 100 eV is obtained from a nucicar 
reactor through a high speed mechanical shutter; the t:me 
at which neutrons pass through the shutter is then clo: ely 
defined. The * time-of-flight ° of individual neutrons is recorded 
by opening an electronic gate at the starting time and closing 
the gate when the neutron actuates the neutron arrival cour 


This gate allows timing pulses from a crystal oscillator to 
pass during its open time so that the time of flight is expressed 
as a number of timing pulses; these can then be recorded on 
the same storage medium as used in the Wilkinson pulse 
amplitude analyser. Thus the neutrons will be sorted into a 
large number of time of flight channels and their velocities 
and hence energies, may be calculated. The figure shows a 
case where only one neutron can be measured for each shutte! 
opening; this is sometimes sufficient but more neutrons can 
be measured by a more complex electronic gating arrangement 

If the neutron flight path is very long, then the energy 
may be measured to great accuracy by this technique and up 
to 4000 * time-of-flight ~ channels may be needed; in contrast 
the pulse amplitude analyser rarely needs more than 200 
amplitude channels because of the inaccuracies involved in 
the energy to pulse amplitude conversion process. Thus, 
pulse time recorders have been built with ferrite core storage 
up to about 1000 channels (8); a much larger number of 
channels is a design possibility but is rather uneconomic 
in view of the development of magnetic tape recording 
described below. 


5. Multispectrum recorders using magnetic tape 

So far we have considered the energy analysis of a series of 
discrete nuclear particles but in some experiments one or two 
other parameters may have to be recorded for each particle. 
One such case occurs in neutron scattering measurements 
where scattering angles as well as neutron energy must be 
recorded. Again, two particles or quanta may be correlated 
and so two sets of related 100 channel amplitude spectra 
must be recorded, giving 10,000 channels needed in the storage 
scalers. Thus the ferrite core storage of the Wilkinson 
analyser becomes too large and expensive for this class of 
work. 

The problem has been solved, following Cavanagh’s work 
(9), by the introduction of magnetic tape recorders to store 
in digital form the data relating to each individual particle. 
such as the number of pulses in the train of pulses from an 
amplitude or time of flight converter. One such system records 
the data relating to each event as a binary code in a single 
row across the width of a 16 track | in. tape, while another 
uses a combination of many rows of a 4 track } in. tape system. 
The recording equipment in use during the experiment can 
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be kep! to a minimum, consisting of the pulse amplitude or 
‘time flight’ to pulse train encoders, auxiliary information 
coding. and the magnetic tape recording drive circuits. 

Aftcr the experiment the reel of tape is a permanent record 
of the data and this is analysed by running it very fast through 


a separate reading tape transport equipped with a 1000 


chan ferrite core store. This instrument is set to select 
iny [000 adjacent channels and the information is read from 
the tape into the store giving the total number of events which 


j 


occurred in each of these channels during the experiment. 
The accumulated information is then taken out on to punched 


cards and the magnetic tape is run through again selecting a 
differs batch of 1000 channels, and so on, until all the 
information of interest on the magnetic tape reel has been 
read oll. Figures 8 and 9 illustrate this method for a neutron 


scattering measurement (/0). It should be realized that only 

one analyser is needed for many recorders since the recording 

process takes place at low tape speeds whilst the analyser 

runs the tape at about 100 in. s. 

Two interesting design details novel to the application of 
magnetic tape may be noted: 

a. The magnetic tape will introduce errors, or * drop-outs ° 
due to faulty recording or reading caused by dust particles 
or faults in the tape surface. Such errors cannot be 

tolerated in digital computer practice but for nuclear 

data recording a fault rate as high as | in 2000 digits may 
be accepted. The electronic design must be such that in 
the event of a * drop-out * occurring the whole data relating 
to that particular nuclear particle is rejected, so that 
‘drop-outs ~ cause only a small loss of information; the 


tape recording method chosen facilitates the reject 


circuit action. 

b. To economize in analyser time the information should be 
closely packed on the tape in order to use a minimum 
length of tape. However, in most cases the physics data 

arrives at roughly random time intervals and the tape is 

running at regular speed so that close packing is impossible. 

This problem is solved by the introduction of a small 

ferrite core store in the recorder, which allows data to be 

temporarily stored or * queued” prior to being written 
on the tape in a more regular sequence. 


6. Time to amplitude converter applications 


The pulse time recorder technique described in section 4 
fails when the time durations involved become too short 
for conventional scalers and pulse gating circuits to operate 
satisfactorily. This situation occurs in measurements of 
high neutron energies by ‘time-of-flight’ methods; a typical 
case might involve the sorting of neutrons into 100 timing 
channels each of | nanosecond (10° secs.) duration. In 
this case an electronic gate is used as before but instead of 
giving a pulse train output it allows a defined current to be 
switched into a suitable capacitor for the gate duration. 
Thus a change of voltage occurs across the capacitor, propor- 
tional to the gate duration or neutron * time-of-flight °. The 
capacitor voltage is then returned to its quiescent value 
before the next event, giving a voltage pulse with peak 
amplitude proportional to * time-of-flight’; this voltage 
pulse is then analysed by a 100 channel pulse amplitude 
analyser. Each analyser channel then corresponds to a range 
of * times-of-flight ° and by altering the storage capacitor 
values, the channel width may be conveniently varied and 
may be made as short as 0:5 ns. 
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Pulse time recorders are used for measurement of neutron 


energy by time-of-flight methods (Fig. 7) 
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For recording neutron time of flight on magnetic tape the 

equipment consists of pulse amplitude or time-of-flight to 

pulse train encoders, auxiliary information coding, and tape 
drive circuits (Fig. 8) 
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The tape is then read and analysed on a separate reading 
tape transport equipped with a 1000-channel ferrite core 
store (Fig. 9) 
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| Reactors | 


Thermal stresses due to gamma irradiation 


by M. J. HILLIER, B.Sc.(Eng.), Enfield Technical College 


THE ELASTIC thermal stresses in the shell forming a 
thermal shield or pressure vessel of a nuclear reactor may 
be an important factor in the mechanical design of small 
reactors for propulsion. Such thermal stresses are additive 
to pressure or other mechanical stresses already existing 
or allowed for. The thermal stresses are induced by virtue 
of distributed heat sources within the shell thickness, the 
heat source arising from absorption of external radiation 
as it passes through the plate. The major sources of ther- 
mal stress include: 

a. Simple temperature differences across the shell wall; 
b. Irradiation by ‘thermal’ and ‘ fast” neutrons from 
the reactor core, moderator or coolant; 

c. Irradiation by primary y-ray photons from the core 
and secondary y-rays arising from neutron capture in the 
coolant, moderator or structure external to the shell con- 
sidered. 

Stresses due to differences in the fluid temperatures at 
each face of the shell (a) are calculable by standard methods 
(5). The major contribution to the irradiation thermal 
stress is generally due to the y-ray photons (c). Neutron 
capture within the shell (b) and the subsequent emission 
of y-ray photons may however be of significance in the 
total thermal stress. However this effect may be difficult 
to calculate since the y-ray produced by thermal neutron 
capture travels a finite distance before itself being ab- 
sorbed as heat. A complete analysis of all the heating 
effects is not to be attempted here. The purpose of this 
article is to present data allowing a first approximation to 
the peak tensile stress in an iron plate—given an estimate 
of the y-ray energy incident upon one face. 

It is assumed that sufficient calculation or experiment 
has been done on the reactor core physics and shielding 
to enable an estimate to be made of the y-ray photon 
irradiation of the reactor shell, expressed as a current of 
y-ray photons/cm*sec. This current is a measure of the 
total energy falling upon that face. The ability of the 
iron to absorb the incident y-rays depends strongly upon 
their energy, and the y-ray energies generally of impor- 
tance in stressing iron plates lie in the approximate range 
} to 8 MeV. For a shell, whose thickness is small com- 
pared with its radius, it is usually convenient to consider 
the distribution of y-rays within it as within a flat slab. 
Moreover, if the y-ray sources are sufficiently far from the 
Shell face (a few mean free paths) the beam of photons 
may be assumed collimated and monodirectionai. In any 
case this assumption usually gives an upper limit to the 
heating in the plate as compared with any other geometry 
or assumed angular distribution of photons. If J = J (Ey), 
(photons/cm*sec) is the incident y-ray current then the 
distribution of y-ray flux within the plate for a collimated 
beam is approximated by 


& = Jexp(— px) (photons/cm?sec) (1) 
where x (cm) is the distance from the front face of the 


plate, and . = (Ey) (cm‘') is an energy dependent ‘otal 
absorption cross section (absorption coefficient) for the 
y-ray photons. However, not all the neutron-matter 1: \ter 
action described by the cross section » represents com))lete 
absorption, but includes y-ray photon scattering. An em 
pirical allowance for the build up of scattered photons 
in the iron, which after a scattering collision with an iron 
atom continue with a reduced energy, may be made by 
modifying the total cross section » by suitable empirical 
build up factors. Goldstein and Wilkins (2) have shown 
that a suitable expression for the y-ray flux may be written 
o=J {A,exp[—n(1+a,)x]+ (1 — A, )expl—nl + a,)x]} (2) 
where A,, @,, a. are empirical factors. In what follows 
the expression, given by equation (1) will be considered, a 
corresponding modification to allow for build up of scat 
tered photons using equation (2) will usually be self 
evident. 


Temperature distribution 
The volumetric heat source distribution, corresponding 
to equation (1), is given by 
H = n,EyJ exp(— px) (MeV /cm*sec) (3) 
where Ey is the energy per photon and 11, pt (Ey), (cm '), 
an energy dependent energy absorption cross section. Given 
the heat source H, the temperature distribution @ may be 
obtained by standard methods (3). The resulting expres 
sion is found to be of the form 
7] ppEyJ 0” kp? (4) 
where k (MeV /cmsec °C) is the thermal conductivity of the 
plate and 6’ = @(x) a dimensionless function. The form 
of 6’ depends on the surface temperature boundary con 
ditions for the plate ; commonly applicable conditions are 
a. Zero temperature at the inner face upon which the 
radiation is falling, and thermally insulated (lagged) al 
the opposite face ; 
b. Equal surface temperatures. 
One surface temperature is conveniently taken as zero 
for convenience in calculating the resulting thermal stresses 
The equations for 6’ for these boundary conditions are 
given by (/) and (3). 


Thermal stress 

The elastic stress in a curved shell of radius large com 
pared with its thickness is approximated very well by that 
for the flat plate restrained from bending (5). These stresses 
are then given by 


0: Cy 


— (0, — 9) (5) 
l v 
where E is the modulus of elasticity (Ib/in*) 

«a the coefficient of linear expansion (°C) 

#,, the mean temperature in the shell (°C) 

v Poisson’s ratio 
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The sss distribution thus follows that of temperature, 
with a suitable change of origin and of scale. The peak 
tensile stress occurs at 6 = O and is therefore at the inner 
surface of the lagged plate, case (a), and at both surfaces 


for ¢ (b). By using equations (4) and (5), and making 
a suitable modification for the y-ray scattering using equa- 
tion (2) the following expression for peak tensile stress is 
obtained 


, 
Omax~ Fo > 0 


where o AO” ns (1 T a,)° T ( AO vce a T a.)- (6) 
aEp,EyJ 
To ———  (lb/in?) 
(1 v)k pu? 
4’ O ni[eTC t a,)] 


mi 


Os Y mo[eTC + ay)] 


m 


from that assumed for an iron plate. The stress will depend 
however upon the factor aE /(1 — v) and may be obtained 
by simple proportion. 

The following stress values were obtained for the iron 
plate. Figure 1 plots o,,,, in the lagged plate against slab 
thickness in inches for a range of y-ray energies (MeV). 
Figure 2 is the corresponding plot for the plate with equal 
surface temperatures and is seen to give lower stresses 
than in the case of the lagged plate. It is evident that 
below about 0:5 MeV the stress due to irradiation can 
generally be neglected. Moreover, for thin plates and a 
given incident current of energy the stress is not strongly 
dependent upon the energy level. 


Isotropic y-ray distribution at one face 


tal In order to take account of the energy dependence of 1. The cases considered so far have assumed that the 
yr the _ J. A,, a,, a, the total stress is the integral of such pairs irradiation is a collimated beam of y-rays at the inner 
inter of terms as in equation (6) taken over all significant ener- face of the shell or plate. This generally gives an upper 
nN) lete gies. In practice, however, it is generally sufficient to deter- limit to the thermal stress. It may be regarded as a con- 
n em mine o,,,, for each of four or five energy groups, each servative assumption and the most reasonable one to 
LoOtons having mean energy Ey. For example the y-ray currents take when either the irradiation source is a few mean 
1 iron may be calculated for the five groups having mean energies free paths from the plate; or, if very close to the plate, 
de by |. 2. 3. 5, and 7 MeV, the stress determined for each group is a few mean free paths thick (one mean free path 1 /). 
Dirical and the total stress taken as the sum of the five com- An alternative assumption is to take the irradiation as 
shown ponents being isotropically distributed at the slab face. This prob- 
ritten ably gives a lower limit to the thermal stress and is a 
1 (2 Peak tensile stress in an iron plate reasonable assumption if the source is both very thin in 
j ~! “ . . 7 a6 7 ‘ ‘ 
— Curves have been prepared showing the dependence of terms of mean free paths and close to the plate. Both the 
red. a the peak thermal stress on mean energy for a y-ray cur- heat source and temperature distribution term 6 differ 
ypu rent of 10'* photons/cm?sec. The absorption and energy from those given in equations (1) and (6) for the colli- 
» self absorption cross sections were those given by (4), and the mated beam. The heat source is no longer represented by 
, : . 7 £ - « i " ic © are 7 i > 
energy absorption * build-up” factors were taken from (2). a simple exponential and the temperature function 9’ alters 
An iron plate was assumed and the following mechanical correspondingly. The necessary formulae have been given 
data used: in (/) and allow similar calculations of the peak stress to 
sins E 30 X 10° (Ib/in?) be made as for the collimated beam. Using the same phy- 
. 0-3 sical and mechanical data as before Figure 3 has be2en 
(3 12 a 10? °C prepared, corresponding to the temperature boundary con- 
4) x J eae ’ . ° ° . 
—- ” S ( ) ditions (b). It is seen that for a given slab thickness and 
sy - k O-12 (cal/cm ' Csec) irradiation the stress is lower than in the case of the 
siven ‘ . : ° ° . 
ei For a steel plate the physics data will not be far different collimated beam by a factor of about five. 
C 
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Ihe stress values given in this article are approximate in 
the following respects: a. No account is taken of radiation 
effects other than those due to y-ray photons originating 
outside the plate; b. For the plate cooled by a fluid at 
both surfaces no account has been taken of the unequal 
heat flows from the plate to each surface and the corres- 
ponding additional temperature gradient; c. The cylindri- 
cal geometry of thick cylinders has been neglected ; d. The 
possibility of gamma irradiation at the lagged surface has 
not been considered; e. Other than the two special cases 
of a collimated beam and isotropic distribution of irradia- 
tion no account has been taken of the angular distribution 
of irradiation at the face of the slab; and f. It has been 
assumed throughout that the section of the plate considered 


is that subject to the most intense irradiation and tha: it jy 
sufficiently far from the ends of the shell or plate to Alloy 
this to be treated as an infinite plane slab. Hov ever 
sufficient information has been given to allow a. firs 
approximation to be made to the thermal stresses inv lve 
in a given reactor design. Moreover the curves presented 
give some indication of the stress levels involved 
radiation level of 10'* photons/cm?sec. 
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| Materials | 

by A. H. COTTRELL, B.Sc., Ph.D., 

of Dept. of Metallurgy, Cambridge University 
SEVERAL THEORIES have already been suggested for 


radiation growth but various objections can be raised against 
them. The following theory is suggested as a possible way 
of overcoming some of these difficulties. In so far as it 
makes use of stresses round a fission spike it follows an 
earlier theory due to Wyatt and Pugh (/) 

The crystal structure of a-uranium is shown in Figure | 
It is based on an orthorhombic cell with axes a, b, and c. 
of lengths a 2°85, b 5°87, and « 4°96 angstroms 
at room temperature. The atoms are set in corrugated 
sheets, perpendicular to the b-axis, and these sheets are 
stacked one against another with their corrugations (paral- 
lel to the a-axis) fitting into one another. The atoms are 
strongly bonded together within each corrugated sheet by 
bonds of a rather covalent character, and the sheets them- 
selves are more weakly held together by bonds of a more 
metallic character. The extreme anisotropy of this crystal 
structure is shown by the thermal expansion coefficients 
which are, in units of 10 per °C, + 36:7, 9-3, and 

34:2. respectively, along the a, b, and c, axes over the 
range from 25 to 650 C (2). 

The lattice constants are not significantly altered by 
radiation and the process of growth involves the actual 
movement of material from one part of the crystal to 
another. Its effect is to increase the number of b-layers 
(that is, the corrugated sheets perpendicular to the b-axis) 
in the crystal by a corresponding reduction in the number 
of a-layers (that is, sheets of atoms perpendicular to the 
a-axis). The number of c-layers and the thickness of the 
crystal along the c-axis remain unaltered. The rate of 
growth is quite large, about 10 per cent a year at 200°C 
in a slow neutron flux of 10'*/cm* sec. This is equivalent 
to stripping 1000 atoms off a-layers and using them to build 
more b-layers for each neutron fission that takes place. 

Consider a small rectangular prism of uranium, for 
example, 1000 atoms to a side, somewhere inside the 
crystal. If we suddenly heated this region, for instance by 
means of a fission spike inside it, to a high temperature we 
would expect it, from the values of the thermal expansion, 
to expand along the a- and c-axes by about 20 atomic 
spacings and contract along the b-axis by about 5 atomic 
spacings. This hot and distorted region must be strongly 


120 


constrained by the metal around it that has not yet re 
ceived the heat of the fission spike, and so there is a strong 
inducement to counteract the b-axis shrinkage by shifting 
atoms to make more b-layers, at the expense of the num 
bers of atoms which form a- and c-layers. If such a re 
arrangement can occur during the heating phase of the fis 
sion spike, when the region is very hot, and not occur again 





Fig. 1 Crystal structure of a-uranium, showing corrugated 
layers of atoms. (Not to scale) 


in reverse when the region cools down again and the 
atoms become fixed in their places, then the crystal will 
expand along the b-axis, and shrink along the other axes. 
by the building up of more b-layers. 

If the spike occurs in a perfect region of the crystal the 
process can be expected to reverse itself on cooling be- 
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caus;. as the atoms crystallize again, they will build them- 
selve. on to the lattice of the material round the region 
and so crystallize back into their original arrangement. 


But «pikes that happen to straddie edge dislocations can 
have a permanent effect because the number of atoms 
that can be added to, or removed from, the end of the 
half-plane of such a dislocation is freely adjustable. 


One fact about radiation growth immediately explain- 
able by this theory is that the rate of growth is faster in 
imperfect (cold-worked) crystals than in more perfect ones. 
The greater the number of dislocations present the more 
opportunities there are for fission spikes to straddle dis- 
location lines. The distance between dislocation lines in 
lightly worked metal crystals is generally of order 1000 
atomic spacings. The energy released in a spike is sufficient 
to melt all atoms in a region about 1000 atomic spacings 
across, so that many spikes must straddle dislocation lines. 

Another fact readily explained is the disappearance of 
radiation growth at irradiation temperatures above about 
450 C. Atomic diffusion is quite fast at such temperatures 
and there is time for the atoms which were transferred 
from one dislocation to another, in a spike, to go back to 
their original places before other spikes are formed in the 
neighbourhood. It is less clear what happens at low tem- 
peratures. According to the theory, growth should occur 
strongly even at temperatures below 0°C, since the process 
depends on local temperatures in a spike, which are prac- 
tically unrelated to the average temperature of the 
material. Early work on irradiations in a liquid-air cryostat 


| 
Processes 


a 


suggested that growth is greatly reduced at such tempera- 
tures, but more recent work (3) suggests that growth does 
in fact occur strongly. 

Finally, we must consider the absence of growth along 
the c-axis. This may be due to a lack of c-dislocations 
(that is, with Burgers vectors along the c-axis), which 
would be needed for such a growth. The half-planes of 
such dislocations would have to be 4:96 A (= c,) thick 
to fit into the lattice, which would make the dislocations 
have high energies and unlikely to be formed by plastic 
deformation. By contrast, half-planes perpendicular to the 
b-axis need only be 2°94 A (= b,/2) thick, because per- 
fect dislocations of Burgers vector a,/2, b,/2, 0, can be 
produced by fitting single sheets of atoms between the 
b-layers. Such dislocations correspond to one of the modes 
of slip in uranium (4). Similarly, half planes of thickness 
2:85 A (= a,) can be fitted in between a-layers to make 
a-dislocations; such dislocations generate the main slip 
mode in uranium, which consists simply of the sliding of 
the corrugated sheets along one another down their cor- 
rugations. We may therefore expect c-dislocations to be 
rare compared with those capable of producing growth 
along the a- and b-axes. 
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Analysis by paper chromatography 


by J. R. A 


WHEN a material under examination is radioactive a filter 
paper chromatrogram can be developed in the normal way 
with suitable solvents but the constituents may be identi- 
fied by detection of their radioactivity, and one method 
developed for doing this is here described in detail. 

The material to be studied is deposited in the corner 
of a sheet of filter paper, and this is then placed in a tank 
with its bottom edge in contact with a solvent. The sol- 
vent is allowed to pass through the filter paper, after 
which the paper is removed, turned through 90°, and 
returned to the tank—possibly in a different solvent. 
Movement of the solvent across the filter paper carries 
the unknown material with it and in so doing splits the 
material into different constituents. These may be identi- 
fied by comparison with a small quantity of the suspected 
material. Coloured compounds are easily identified and 
others may be detected by spraying the chromatogram 
with a suitable indicator. 

When the unknown material is radioactive, the distribu- 
tion may be identified by an autoradiograph, but a quicker 
method is to cut the chromatogram into strips which are 
passed beneath a suitable radiation counter. An additional 
advantage of this method is that it provides quantitative 
information on the distribution of radioactivity on the 
chromatogram, and the amount of detail can be varied 
by altering the width of the paper strips. Figure 1 shows 
the apparatus for counting these paper chromatograms. 
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Fig. 1 Counting paper chromatograms 


The paper rollers are attached to the mechanism of the 
pen recorder so that the chromatogram strip is passed 
underneath the counter at the same speed as the recorder 
paper passes underneath the pen. The counter is a conven- 
tional end-window geiger miller type and the paper is ex- 
posed to the full width of the counter through a window | cm 
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long. In the photograph, the recorder is behind the counter 
and the lead shielding is removed. The counter is operated 
from a conventional ratemeter unit and the output of 
the ratemeter is fed to the recorder. The speed at which 
the strip is drawn underneath the counter can be varied 
by altering the speed at which the recorder is operated. 
The apparatus shown has been developed for work with 
iodine-131 and is used for the study of the distribution 
of iodine-131 in extracts of thyroid and plasma. However. 
the method can be applied to almost any other nuclide 





Fig. 2 Typical trace produced by filter paper treated with 
radioactive iodine 


for which radioactivity chromatography is needed. It may 
be necessary to alter the mode of detection, and it is 
possible to use a scintillation counter with a suitable phos- 
phor in place of the geiger counter 

A typical trace produced by filter paper treated with 
radioactive iodine-131 is shown in Figure 2. Below the 
recorder trace is the autoradiograph of the filter paper 
The recorder trace shows the increase in count rate when 
the spot passes the window of the counter. For the first 
spot the full-scale reading of the recorder is 10 counts/s 
and this is reduced to 3 counts/s for the second and third 
spots. The area traced out by the recorder pen is propor 
tional to the total activity in each spot; this relation is 
derived in the following paragraphs, with reference to 
Figure 3 

The filter paper moves at a velocity of vcm/s below 
an aperture of length a cm. On the filter paper there is a 
spot of radioactivity of length | cm giving the recorder 
trace shown. This trace records the count rate R in 
counts/s. The measured area of the radioactive trace is 
A, which for convenience is expressed in the units of the 
recorder-paper trace—counts/s multiplied by centimetres. 

The total time for which any radioactive spot on the 
filter paper is exposed to the counter is a/v seconds. The 
total count produced by this spot is the product of Ea) v 
and the activity of the spot in microcuries, where E is the 
efficiency of the counter in counts/s/microcurie. Thus a 
spot on the chromatogram of activity C microcuries pro- 


; a 

duces a total count of N = E—C. 
- 

estimated from the recorder trace by integrating ('Rdt 


The total count can be 


where T is the exposure time of the spot. However, 
x 

the variable ¢ , where x is the coordinate of the trace, 

V 


and so 
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Since E and a are constants for any one counting syst m 
the area under the trace is directly proportional to ‘he 
activity of the spot. 

The usual value of a, the aperture of the counter is 
lcm, in which case the activity is simply the area ur ler 
the recorder trace divided by the efficiency of the coun er 
The total count produced by the spot is given by the a-ea 
of the trace divided by the velocity of the paper pass ng 
underneath the counter. Thus the accuracy of any «ne 
measurement of activity, which depends on the tcial 
count, can be estimated directly. 

This theory does not allow for the time constant of he 
recording ratemeter which may be varied by the operat r 
It can only be said that the time constant must be short 
compared to the time taken for a point on the paper to 
traverse the window. It is an advantage to use the maxi 
mum time constant consistent with this condition so that 
a smooth trace can be produced. There is no advantige 
in using a short time constant since this does not in any 
way improve the sensitivity of the apparatus. 

A practical example will illustrate the use of these equa 
tions. Three spots of a calibrated iodine-131 solution were 
placed on a piece of chromatography paper and after dry 
ing were counted under a GM4 end-window counter. The 
length of the aperture was 1‘0cm and the speed of the 
chromatography paper and the recorder paper was 4} in 
min (0°0212cm > s). The actual trace and autoradiograph 


= 
- + counter 
= SS —=- + shie/d 
- —V cm/sec __ = - 
4 oper 
a oe etal 
is “. spot 
r - s | 
‘ oly | recorder 
—ppDdley 4 
R i Wy ea | trace 
thy LL LEM, | 
counts/s A, Y by 





’ = em background 
trace area A 


Fig. 3 Strip counting system 


of this paper are shown in Figure 2. Table | shows the 
calculation of the efficiency of the counting system from 
the above theory. The length of the recorder trace is also 
compared with the length of the spot measured from the 
autoradiograph. The total count calculated from the area 
of the trace is given. This table shows that the efficiency 
of the counter does not vary significantly with the size 
of the spot, confirming the theoretical result. The effective 
aperture of the counter, i.e. the difference between the 
length of spot and trace, is approximately one centimetre 
TABLE 1 Calibration of paper counter 
5 


SPOT NUMBER l Z 3 


0-0005 0-001 0-005 





Activity c (microcuries) 
Area of recorder 

trace A (counts/s/cm) 1°65 3-63 17°6 
Efficiency of counter 
T /Ca(counts/s 


microcurie) 3°3 108 3°63 108 3-52 X 10 
Total count 7 78 171 830 
Length of spot (cm) 5 ys 5:2 
Length of recorder 

trace (cm) 2-4 3-5 6-3 
Acknowledgments : 

The development of this measuring system has been carried out in the 
laboratories of the G.E.C. Atomic Energy Division, Erith, as part of the com 
bined programme of The General Electric Co. Ltd. and Simon-Carves Ltd 


NUCLEAR POWER February 1960 











syst 
to the 
iter js 
ur ler 
UN er. 
€ aea 
aS ng 
y ne 
tc ial 
Of he 
Tator 
sh rt 
ber to 
Mma\i 
» that 
Nlage 
1 any 
equa 
were 
’ dry 
The 
f the 
In 
raph 
the 
rom 
also 
the 
rea 
ncy 
siZe 
Hive 
the 
tre 
0 
the 
m 
50 


























preeer! 


GROUNDWORK—Reactors 


Why must moderators be used in 
natural uranium fuelled reactors? 


When a neutron strikes an atom of 
uranium four things can happen: the 
nucleus of the atom may split up (fis- 
sion): the neutron can be absorbed by 
the nucleus and become part of it (cap- 
ture), forming a new nucleus which is 
an isotope of the same element as the 
original nucleus, i.e. has a different phy- 
sical weight, though retaining the same 
chemical properties; or the neutron may 
be simply deflected, either by the ordin- 
ary laws of Newtonian mechanics (elas- 
tic scattering) or with a total loss of 
energy in the reaction (inelastic scatter- 
ing). The chances of any of these events 
taking place in a given material are in- 
dicated by a quantity known as the cross- 
section of the material for that particu- 
lar event. A cross-section, which is mea- 
sured in barns, has the dimensions of 
area (one barn = 10-*4 cm) and can be 
regarded as the effective area presented 
to the neutron for the reaction in ques- 
tion. Its value depends on neutron speed. 

Natural uranium contains about 0-7 
of the 235 isotope, the remainder being 
238. For neutrons of about fission energy 
(2 MeV) the cross-sections of the two 
isotopes are comparable, so to begin with 
we can suppose that the uranium is all 
238. The cross-sections are 
o: -0:29b o-=0-04b o,=1-5b oa 

a= 4-3b (total) 
and it is easily seen that the chance of 
inelastic scattering is high (0-57) and the 
chance of fission low (0-068). Further, 
if a neutron makes an inelastic collision 
it is almost certain to be reduced to an 
energy below that necessary for fission 
in U-238. However, because of the small 
capture cross-section only very few neu- 
trons are lost and most of them will 
simply bounce around, gradually losing 
their energy. If the neutron energy can 
be reduced to thermal values (< 10 eV) 
then the cross-sections are much more 
favourable, but a further snag is the 
peculiar variation in cross-section with 
neutron speed in U-238. At certain 
speeds the capture cross-section rises to 
very high values called resonances. Be- 
cause the neutrons are colliding with 
heavy atoms the energy loss on colli- 
sion is small, the number of impacts is 
large, and a neutron is almost certain to 
be captured in one of these resonances. 

One way out of the difficulty would 
be to remove all, or nearly all, of the 

-238, leaving the uranium highly en- 
riched in the 235 isotope. A chain reac- 
tion is then possible using any neutron 
energy. 

Alternatively, one can still use natural 
uranium, but mixed with another 
material called a moderator. If this has 
very light atoms fission neutrons will 
have their energy reduced to thermal 
values in a relatively small number of 


2-47b 
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collisions. Because of this, their chance 
of ‘hopping over’ a resonance in the 
238 and so avoiding capture will be 
greatly increased. 

Mixing natural uranium with a moder- 
ator in a homogeneous mixture, how- 
ever, will not reduce the resonance cap- 
ture sufficiently for a chain reaction to 
be self-sustaining. To achieve this the 
uranium must be separated into discreet 
lumps in the moderator, and a fast neu- 
tron leaving one lump can then be slowed 
down to below resonance energies before 
it reaches the neighbouring lump, so that 
resonance capture cannot take place. 





NEW FACILITY AT IMPERIAL COLLEGE 





Taken through a mirror to avoid incident 
radiation, this photograph shows the final 
stages in unloading the new 1100 curie 
cobalt source from Canada, which pro- 
vides dose rates as high as megarads per 
hour. When the coffin plug is removed by 
a remotely operated block and pulley 
the source capsule is drawn into the stain- 
less steel guide tube by a Teleflex cable 





BOOKLIST—Electronics 


Nuclear Radiation Detection. W. J. Price. 
McGraw-Hill. 1958. An excellent and 
readable introduction, containing all 
essential theory. Includes chapters on 
such electronic equipment as amplifiers, 
discriminators, scalers, etc. 

Nuclear Radiation Detectors. J. Sharpe. 
Methuen. 1955. Much useful data for 
the designer and user of radiation de- 
tectors in this excellent summary. 
Electronics. W. C. Elmore and M. Sands. 
McGraw-Hill. 1949. Deals with the de- 
sign of electronic equipment, amplifiers, 
scalers, power supplies and oscilloscopes 
developed for the American Manhattan 
project. From some points of view the 
designs have aged a little—there is no 
mention of transistor circuits, but it is a 
book for the would-be designer to study. 
The Measurement of Radioisotopes. D. 
Taylor. Methuen. 2nd Edn. 1957. Dis- 
cusses the problem of radio assay, the 
apparatus and the methods used. An 


elementary account, but with detailed 
information. 

An Introduction to Transistor Circuits. 
E. H. Cooke-Yarborough. Oliver and 
Boyd. 1957. Elementary account of the 
circuits required for nuclear measuring 
instruments utilizing transistors. 

Reactor Control and Instrumentation. 
J. H. Bowen and E. F. O. Masters. 
Temple Press. 1959. An excellent intro- 
duction. 

Radiation Hazards and Protection. D. E. 
Barnes and D. Taylor. Newnes. 1958. 
Deals with health physics and the asso- 
ciated measurement problems. 


NEWSBRIEFS 


@® Science Masters’ Association annual 
meeting Jan. 1 at Southampton con- 
sidered urgent need for reappraisal of 
the teaching of atomic theory for “O” 
level course. 


® Calder Operations School. Since Jan. 
1957 when this course began 347 students 
have attended from 23 countries. 
@ Principles of radiation protection. 
Second Harwell Reactor School course 
commences April 20 for 11 weeks. 


@ USAEC grants to educational insti- 
tutions now amount to over $12 million 
since the programme was started in Sep- 
tember 1956. Main purpose is to help 
expand nuclear educational programmes 
at the graduate level. 


UK COURSES—Instrumentation 


Diploma and degree courses for graduates 
Chelsea — of Science and Technology. 

Sc. or 2 years. Sept. £30. Physical 
pin Electric and magnetic fields in 
vacuum: electrons and holes in semi-con- 
ductor devices. 


Short courses for graduates and others 
Harwell Reactor School. Durley Hall, 
Bournemouth, 2 weeks. May 23-June 3. 
£52 10s. Reactor instrumentation and con- 
trol. Assumes basic knowledge. 

London. Borough Polytechnic. 2 months. 
Part-time or full time. April 25-June 17. 
£2 10s. or £9. Nucleonic techniques and 
measurements. Main emphasis on lab. work 
with actual experiments to be done depend- 
ing on the needs of the student. 

2 weeks. June. £18 15s. Full time intensive 
course. Nuclear Physics. Mainly concerned 
with electronic instruments and application 
in reactor instrumentation, radioisotopes, 
etc. 

6 lectures comm, April 28. Reactor instru- 
mentation and control. 


Other courses which include instrumentation 
Belfast College of Technology. 2 weeks. 
June. Radioisotopes—handling and mea- 
surement. 

Birmingham College of Technology. 6-8 
weeks. £60. Nuclear power technology. In- 
cludes electronics and experimental work 
with counting and detection apparatus. (One 
course each term.) 

2 weeks. June. £11 11s. Radiochemical tech- 
niques. Includes use of counting equipment, 


etc. 

Letchworth. N. Herts. Technical College. 
2 weeks. July. £15 15s. Radioisotopes—basic 
principles, handling and measurement, 
Liverpool College of Technology. 2 wecks. 
March, May. £12. Radiochemistry. “Includes 
counting techniques. 

London. Sir John Cass College. 4 weeks. 
May. £30. Use and measurement of radio- 
isotopes. 

Whitehaven and Workington Colleges. 6 
weeks. £65. Nuclear engineering. Full time. 
Complementary to 6 weeks Calder Hall 
course. Includes 10 periods on instrumenta- 
tion. 
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SHIELDING 


HE DESIGN of radiation shields 

has long been a subject in which 
guesswork, empiricism and faith have 
all played leading parts; the experi- 
mental confirmation of a successful 
shield design usually warrants rather 
more than the normal celebration 
since it often represents a triumph of 
inspired extrapolation from irrelevant 
data! Not that there is any shortage 
of good theoretical methods of cal- 
culating the penetration of radiation 
through matter: it is just that the 
theories usually apply to the wrong 
sort of matter. What is the use of a 
method of calculating the penetration 
of fast neutrons in a material which 
scatters isotropically, has no inelastic 
scattering, is infinite, homogeneous 
and uniform when, in fact, the real 
shield has none of these attributes and 
is pierced throughout by an array of 
fuel charge tubes into the bargain? 
Moreover, in a shielding calculation 
for a reactor, one is trying to decide 
how many of the 10'° neutrons (or 
gamma quanta) per square cm which 
enter one face of a shield actually 
emerge from the other side. One would 
like to know, for instance, whether 
this number is 1, 2 or perhaps as 
large as 5; such accuracy calls for 
unusually refined techniques and per- 
haps it is not too surprising that few 
exist at present. 

When one turns from purely theo- 
retical methods to empirical treat- 
ments based on experiment, one is 
handicapped by the fact that shielding 
experiments are neither cheap nor 
easy to come by; they usually require 
the use of a specially designed reactor 
or an accelerator, as well as involving 
a fairly large amount of structural 
engineering (a typical experimental 
shield array for bulk penetration tests 
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Are present shielding techniques soundly based: 
A successful design is still often ‘a triumpt 
of inspired extrapolation from irrelevant data 


DESIGN 


—theory and practice 


by K. T. SPINNEY, B.Sc. 
Leader, Shielding Group, A.E.R.E., Harwell 


would weigh up to 20 tons). Because 
of this, coupled with the fact that, un- 
derstandably enough, shielding studies 
do not usually receive a major share of 


OUTLINE 
shields for 


graphite power reactors by 


In designing 
theoretical calculations the 
three 
must be known are neutron 


major factors which 


and gamma penetration into 
matter, and radiation stream- 
ing in ducts and voids. For 


the first, limited 
methods have been available 


several 


for some time and a new 
semi-empirical theory deve- 
loped at Harwell looks pro- 
mising for general applica- 
tions. Satisfactory methods 
for calculating gamma _ pene- 
tration already exist using 
high speed computers. How- 
ever, theoretical treatment of 
radiation streaming is still dif- 
ficult and is at present re- 
stricted to empirical formulae 
derived from limited experi- 


mental results. 


research effort, there are still a num- 
ber of gaps in the data that would be 
needed to derive a really useful em- 
pirical approach to shield design. 

The main purpose of this article is 
to review the situation with regard to 
the availability and usefulness of cur- 
rent theoretical methods of shield de- 
sign rather than to discuss the experi- 
mental position. It should also be 
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pointed out that the emphasis through- 
out will be on methods of use in the 
design of shields for power reactors, 
with special reference to the gas 
cooled, graphite moderated reactors of 
the UK civil power programme. 


Problems in shielding power reactors 
Before considering the available 
methods of calculation it is of interest 
to look briefly at the problems facing 
the shield designer of a gas-cooled 
graphite-moderated power reactor. 
Some of the more important of these. 
not necessarily in order of priority, 
are: 
1. The provision of adequate bulk 
shielding for gamma and neutron ra- 
diation from the core and secondary 
sources in the shield itself. 
2. The special problem of the reactor 
charge face shield with the complica- 
tions of the many streaming paths for 
radiation which are caused by the 
penetration of the shield by the charge 
tubes. 
3. The problem of radiation stream- 
ing through the large diameter (5 ft) 
gas coolant ducts and the scattering 
which takes place at their bends. 
4. The activation of coolant gas and 
the provision of adequate shielding 
for its circuit outside the core. 
5. The shielding of fuel charge /dis- 
charge machines which are in opera- 
tion at full reactor power. 
6. The problem of nuclear heating of 
the shield structure. 

The relevance of some of the above 
items can be seen from the cross- 
section of a Calder Hall reactor illus- 
trated in Figure 1. Methods of calcu- 
lation required for tackling these 
problems may basically be reduced to 
three major subjects: a. Neutron pene- 
tration into matter, b. Gamma ray 
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penetration into matter, ¢. Radiation 
streaming in ducts and voids. 


NEUTRON PENETRATION 

The problem of neutron penetration 
in the typical UK civil power reactor 
is somewhat paradoxical in that the 
only reason for studying the neutron 
distribution in the shield is to calcu- 
late the sources of gamma rays due 
to the (n, y) reaction. It is the latter 
radiation which produces the greatest 
hazard from the shielding point of 
view and determines the overall shield 
thickness required. Both the gamma 
radiation from fissions in the core and 
the neutrons themselves are dom- 
inated by the intense beam of high 
energy gamma radiation which arises 
from thermal neutron capture in the 
pressure vessel, thermal shield and 
concrete bulk shield. 

The first requirement then, for de- 
sign purposes, is a practical method 
of predicting the thermal neutron flux 
distribution through a multi-layered 
shield, which, in a typical case, might 
consist of regions of graphite, steel 
and concrete. But it is just this facility 
which is so conspicuously lacking in 
current accounts of shielding theory. 
There are two basic reasons for this: 
1. Neutrons, of any energy, which 
have penetrated to large distances 
from the reactor core (i.e. greater 
than 5 or 6 feet of typical shield 
material), started out their life from 
fission as high energy neutrons in the 
range 5 to 10 MeV and have covered 
most of the distance either without 
collision or with at most a few small 
angle elastic scattering collisions in- 
volving little energy loss. They have 
then slowed down to a lower energy 
near to the point of observation. The 
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exact calculation of their behaviour 
during their high energy phase must 
take account of the anisotropy of 
elastic scattering, the energy losses due 
to inelastic scattering and the varia- 
tion of the total mean free path with 
energy; all of these phenomena have 
a marked effect on the penetration 
process. This is a difficult problem. 
2. When slowing down to thermal (or 
near thermal) energies, and after ther- 
malization, the neutrons diffuse in an 
environment in which they = are 
strongly affected by the moderating 
and absorption properties of the vari- 
ous shield media. Large and rapid 
changes in the thermal flux distribu- 
tion can take place near the bound- 
aries of different regions (e.g. between 
the graphite reflector and the steel 
pressure vessel). To be of any prac- 
tical value a neutron theory must be 
able to cope with multi-layered shields 
composed of materials with widely 
different properties. 

As mentioned earlier, there is no 
entirely satisfactory method available 
at present which meets both of the 
above criteria. But, in practice, the 
picture is not quite as black as painted 
since a substantial fraction of the 
(n, y) sources in the shield arise from 
regions (e.g. the pressure vessel) which 
are close enough to the core for item 
(1) above to be irrelevant. Under 
these circumstances a reasonable esti- 
mate of the thermal neutron flux in 
this part of the shield can be obtained 
by means of two group diffusion 
theory and this is how most shielding 
calculations have been performed in 
the past. But this simplified theory 
breaks down at distances from the 
core of the order of 5 to 10 slowing 
down lengths for the reasons given in 


(1) above, and here a more sophisti- 
cated theory must be used if serious 
error is to be avoided. One way of 
doing this is to make use of empirical 
parameters in the two group equations 
for the outer shield regions (e.g. in 
the concrete bulk shield) but this re- 
liance on ad hoc experimental data is 
obviously unsound and, in any case, 
is impossible when unorthodox shield 
materials are proposed. Some of the 
more promising methods which might 
overcome this difficulty are described 
below. 


The method of moments 

This powerful method, developed 
by Spencer and Fano at the National 
Bureau of Standards, USA (/) has 
been used to great effect on the prob- 
lem of gamma ray penetration (2). It 
consists essentially of a semi-analytic 
technique for computing the spatial 
moments of the flux distribution 
which are then used to reconstruct the 
flux itself. It is less useful for neu- 
trons, however, because of its very 
limiting restriction to infinite, uniform 
media ; it therefore falls down on the 
second of the two criteria mentioned 
above, that of accounting for the 
effects of different media in a multi- 
region shield. But it does meet the 
needs of (1) and has already been ap- 
plied to neutron penetration (3) in 
uniform regions of water, carbon, 
beryllium and in various hydrocar- 
bons. Experimental verification has 
been obtained from fast dose meas- 
urements in water out to distances of 
120cm from the source (4). An ex- 
cellent account of this method as well 
as other theoretical techniques is given 
in (4). 


The Monte Carlo method 

This method (5) consists of estimat- 
ing the behaviour of neutrons (or y- 
rays) diffusing in a medium by calcu- 
lating the tracks of individual parti- 
cles from the moment they leave the 
source until they penetrate the shield 
or are otherwise lost. The use of a 
high speed computer is obviously re- 
quired and, in principle, one can 
deduce with any desired accuracy the 
actual flux distribution in the medium 
if a large enough number of tracks 
are determined. Although this would 
appear to be the answer to the shield 
designer’s prayer since no restrictions 
are imposed on nuclear interactions 
or shield configuration, in practice 
there is a serious handicap in that the 
amount of machine time required in- 
creases rapidly with the depth of 
penetration and soon becomes prohi- 
bitive. Even with the so-called ‘ im- 
portance sampling’ techniques by 
means of which great savings in time 
can be achieved, maximum depths of 
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penetration so far reported are only 
of the order of 8 to 12 mean free 
paths (6) (7). For high energy neutrons 
this corresponds to distances of about 
two feet in concrete, for example 
This is far too small for use in power 
reactor shields when the total thick- 
(including reflector) is of the 
order of twelve feet. Further research 
is continuing on this method, however, 
and it may yet prove of use for deep 
penetration of neutrons. It is already 
of very great use in problems involv 
ing small penetration but awkward 
geometry (e.g. oblique penetration of 
thin’ shields, albedo problems (8) 


ness 


etc.) 


Removal cross-section techniques 

An empirical method which has 
proved to be of value in certain 
shielding applications is based on the 
use of so called ‘removal’ cross-sections 
(Y). These are derived experimentally 
by measuring the change in_ the 
attenuation produced by a slab of the 
material in question when it is inter 
posed between a fission source and a 
neutron detector in a large tank of 
water. The water is essential to the 
experiment it has the effect of 
filtering out a narrow energy band of 
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tron penetration into water are well 
known however, removal cross-sec- 
tions can be used to calculate the 
absolute intensity of the neutron ther- 
mal flux or fast dose inside regions of 
water which occur in a composite 
shield of water plus other materials. 

It is important to realize the limita- 
tions of the method, which are: 
a. It can only be applied when the 
neutrons are generated in a fission 
source. 
b. It is relevant only to shields con- 
taining regions of water. (There is a 
possibility that it might also be of use 
in concrete regions but, in this case. 
only for the shape of the attenuation 
curve, not the absolute intensity.) 
c. It gives no information on the neu- 
tron flux distribution inside the ma- 
terial itself but only in the water 
regions adjacent to it. Methods based 
on this type of energy independent 
removal cross-sections are of use in 
shields made up, for example, of steel 
and water slabs as used in marine re 
actors (/0) (//) but their value in the 
prediction of thermal flux in a graph- 
ite/Fe/concrete power reactor shield 
is very doubtful. 

A new method which has recently 
been used with success at AERE, Har- 
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The thermal neutron flux distribution at the mid-plane of the radial bulk shield 
of Calder Hall No. | reactor has been calculated at Harwell with the new removal 
theory. There is good agreement with measurements by manganese foils (Fig. 2) 


penetrating neutrons (8 to 10 MeV) 
and it is the effectiveness of the test 
material in ‘ removing’ neutrons from 
this penetrating beam which is 
measured. 

A characteristic cross-section is de 
rived for the material which is termed 
the ‘removal’ cross-section and values 
have been published for a variety of 
materials (4), (9). In effect, this cross 
section is a measure of the materials’ 
power to attenuate the high energy 
neutron component mentioned in (1) 
above. It yields no information on the 
build up of lower energy neutrons or 
on the effects of shield boundaries on 
these. Since the characteristics of neu 
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well (/2) is to calculate the distribu- 
tion of high energy penetrating neu- 
trons in a shield by integrating over 
the fission sources in the reactor core 
using a point source kernel of the 

>,(e)r 
form 

4nr 

ergy dependent removal cross-section, 
defined for energies in the fission 
spectrum (1 to 18 MeV) by the for- 


where \.(e) is an en- 


mula (/3): 
>,e) Stotle) we)Xo(e). (1) 
where %..(e) is the elastic scattering 


cross-sections, 
S,o:(e) is the total cross-section, 
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and p(e) is the mean cosine of te 
elastic scattering in the lab. system. a 
the evaluation of »(e), hydrogen 5s 
treated as a special case with isotrop ¢ 
scattering. 

Once the distribution of penetratir g 
neutrons is found, it is used to ge 
erate a source term for slowing dow 1 
which is then fed into a convention | 
multi-group diffusion theory in ord 
to compute the build-up of lowe 
energy neutrons. This method, whic : 
is admittedly of a  semi-empiric 
nature insofar as it treats the pen 
trating component, does allow ad 
quately for the different materials | 
a multi-layered shield and does enab 
the absolute intensity of thermal flu 
to be computed throughout all th 
regions. The initial calculation of th 
penetrating neutron distribution hays 
been programmed for the Mercur 
computer by D. E. Bendall (/4). The 
multi-group calculation has also bee: 
programmed (code name RASH B), i 
the first instance by Dr. S. Linde (now 
at Aktiebolaget Atomenergi, Stock 
holm) with later development by J. D 
Jones (attached to AERE fron 
Vickers-Armstrongs Ltd.) A full des 
cription of the method is given in (/2) 

Some results of its application to 
the radial shield of a Calder Hall re 
actor are shown in Figure 2 in which 
the curve represents the intensity 
of the thermal flux in the shield as 
predicted by the method. Also shown 
are measured values obtained from 
manganese foils exposed in a 2 in. dia 
hole which was drilled through the 
concrete bulk shield in stages as the 
measurements were made. Agreement 
is quite satisfactory in view of the 
order of attentuation involved, parti 
cularly as both were obtained inde 
pendently and have not been normal 
ized to each other. It would appear 
that the method is promising, at any 
rate, for shield configurations of this 
type. 


GAMMA RADIATION PENETRATION 
In contrast to the problem of neu 
trons, satisfactory methods of calcu 
lating gamma ray penetration in thick 
shields already exist and, once the 
sources are known, the only difficulty 
is that of reducing the labour of all 
the tedious calculations which are re 
quired. Now that high speed compu- 
ters are available even this hurdle has 
been overcome. The method which is 
universally adopted for such compu 
tations is first to evaluate the flux 
(or dose) of uncollided photons from 
the source in question and then to 
modify the answers by multiplying by 
a * build-up’ factor. This factor takes 
account of the effect of scattered pho- 
tons and is obtained from published 
results of the application of the 
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me vod of moments which was men- 
tio. ed earlier (2). Some error occurs 
be. suse of the fact that these build- 
up ‘actors are only calculated for in- 
fit media (because of the limitation 
of the method) and they are applied 
to iayered shields of finite thickness. 
Bul such errors are much less impor- 
tant than in the neutron case since 
material differences have a much 
smaller effect on the scattering of 
ganima rays than on neutrons and, in 
any case, one is not worried to the 
same extent about low energy gamma 
rays as one is about the all-important 
thermal neutrons. 

A programme for the Mercury com- 
puter has been written by D. E. 
Bendall (/5) which enables gamma 
dose rate or heat deposition rate cal- 
culations to be made throughout a 
multi-layered shield in plane geo- 
metry. The gamma sources may be 
either in the core or distributed 
through the shield itself as from the 
(n.y) reaction. The programme is so 
designed that it will accept neutron 
flux data direct from the RASH B 
neutron programme mentioned earlier. 

Some results of the application of 
this method to the Calder Hall shield 
are given in Figure 3 where the com- 
puted dose rate due to the (n,y) re- 
action is drawn. Also shown are ex- 
perimental results obtained from com- 
pensated films. Agreement is again 
satisfactory. 


STREAMING IN DUCTS AND VOIDS 


This is probably the biggest single 
factor which hinders efficient shield 
design at the present time. Theoretical 
treatment of the problem is, for the 
most part, restricted to empirical for- 
mulae derived from a rather limited 
set of experimental results. Thus, 
although a fair amount of published 
experimental data has been accumu- 
lated on the passage of thermal neu- 
trons through straight cylindrical or 
annular ducts, (/3) (/6) very little is 
available on fast neutrons (/6) and 
none at all on gamma rays. When one 
turns to the problem of steps and 
bends in ducts, the position is even 
worse. Some measurements have been 
published on the effects of single steps 
on the streaming of thermal neutrons 
in rectangular slots (/6) but the prob- 
lem of multiple steps in annular ducts 
(which is the case met with in prac- 
lice) has not yet been examined ex- 
perimentally. Such theories as exist 
are much over-simplified and are of 
an empirical nature (/3)(/7). This is 
not intended to be adverse criticism of 
such work, which is, in fact, of great 
value in the interpretation of such 
experiments as have been made, but 
nly to point out the lack of a uni- 
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distance from core axis,cm. 
Theoretical calculation of gamma dose rate distribution in Calder Hall No. | 
reactor radial shield also agrees well with experimental values obtained with 
compensated films (Fig. 3) 


fied, reliable method for design pur- 
poses. 

As a result of these uncertainties. 
the shield designer must resort to 
making pessimistic assumptions when- 
ever any doubt exists and then allow- 
ing further safety factors in his final 
answer to cover any errors. Thus it 
is usual practice (/2) to assume that 
radiation streaming down an annular 
or cylindrical duct is attenuated, at 
distances large compared with the an- 
nular width, by a simple geometric 
law (a1/Z*) and that, when a step 
occurs, the radiation arriving at the 
step is transferred to the entrance to 
the next leg of the duct without at- 
tenuation. It is then assumed to con- 
tinue with a further geometric attenu- 
ation starting from the step. The 
problem becomes more complex than 
this in a practical shield where one 
may have to deal with the case of 
radiation first passing through a pat- 
tern of holes in the charge pan of a 
reactor (at the reflector surface), 
crossing a large void, passing through 
further charge holes in the pressure 
vessel and then finally entering the an- 
nular ducts (containing several steps) 
in the concrete bulk shield. In prob- 
lems like this, every designer does the 
best he can and, with the present state 
of knowledge on the subject, one can 
only wish him the best of luck! But, 
in fact, these problems are being 
studied at the present time and it is 
to be hoped that eventually a useful, 
consistent method will emerge. 

This article has dealt with only a 
few of the outstanding problems of 
shield design but it must be apparant 
that the whole subject is still not yet 
in a tidy state. There is much to be 
done in both the theoretical and ex- 


perimental fields before shielding cal- 
culations become a matter of routine. 
Only when this stage is reached can 
shield optimazation be performed with 
confidence and the economic gain, 
which this implies, attained. 
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Cross Section 4, craccuus 


CHE 


atomic 


USSR-USA exchange agreement on 
after the 
K hrushchev-Eisenhower 


energy announced 


recent discus- 
sions was thought by some cynics to 
job by the 
had been reached on 
But it that it 
come to something after all; I 


be a rush officials when 
disagreement 
everything else seems 
may 
was very pleased to hear that the at- 
mosphere was very cordial when Soviet 
and American atomic scientists later 
visits. At a 


some 


exchanged meeting in 


Leningrad good-humoured ex- 
changes took place. Professor Spitzer, a 
leading American in controlled ther- 
monuclear reactions learnt that a 
Soviet Mr. Stolov, had 
new methods of investigat- 
ing ultraviolet radiation of plasma 
and was working on the same proces- 
ses discussed by Spitzer at 
At the Atomic Energy Institute in 
Moscow, after examining Ogra, the 
assembly for the fusion of light nuclei, 
Mr McCone, Chairman of the 
USAEC, told that it took seven 
months to build and three months to 
design. He commented that such an 
operation would take two and a half 
years in the USA and wondered if the 
Soviets would make a similar machine 
for them 
mentary 


engineer, 
evolved 


Geneva 


was 


To make sure his compli- 
remarks were not put down 
as light effusions of the moment he 
repeated them later in America: ‘At 
the Soviet Atomic Laboratory at Ob- 
ninsk, near Moscow, we were shown 
an advanced fast neutron experimental 
reactor fuelled with plutonium oxide 
There are no such reactors fuelled with 
plutonium in this country nor else- 
where in the world. We were told that 
this plant was designed and construc- 
ted in a year. I have no 
doubt this statement 


reason to 
the Russians’ 
facility to direct and concentrate effort 
was ever apparent to us as we travelled 


from one technical institute to another.’ 


SUPPOSE I am not alone in my fascin- 
ition for the chicken barbecue, so 
of which have sprung up all 
over the country, but the simple matter 
of ordering a portion of delectable 
roast seems to be threatened by a 
future complication: the appearance 
on the market of irradiated chickens 
It may however be as well to enquire 


many 


into the length of time since treatment 
DSIR’s * Food investigation 1958’ re- 
ports that carcases treated 
with radiation remain good for about 


chicken 


one and a half times as long as un- 
treated when stored at 
degree C, although a slight ‘but not 
objectionable * apparent. A 
panel of and domestic 
declared that, after 
the flavour and texture of these irra- 
diated chickens were seldom disting- 
uishable from those of normal roasted 
chickens. After three weeks the treated 
carcase rapidly declined in quality and 
the roasted lost the attractive 
flavour characteristic of fresh chicken 
It was also interesting to note that 
Danish bacon was far more amenable 
to irradiation than English bacon. 


carcases one 
odour is 
tasters con- 


sumers roasting, 


meat 


JUDGING by the copy of the bill of 
fare which they sent me, Salford Elec- 
trical Instruments’ Nuclear Engineer- 
ing Department had rather a strange 
Christmas dinner. Apparently though, 
it was eaten and enjoyed by the Gen- 
eral Manager, the Chief Engineer of 
the Company, and some forty-six staff 
members and their families, and every- 
one was well enough to go on to a 
theatre afterwards. I list the 
below: 


items 


PRIMARY COOLANTS 


Half Life Beer 
Gin and Toxic 
Whisky 
Cadmium Cognac 
Enriched Champagne 
(In Magnox only) 
Exhaust Port 
Fertile Slurry 
Hunter's Stone Ginger Beer 
Digi Tizer 
Cigars, Cigarettes and Matches may be 
obtained at the Geiger Counter 


‘ Stand pipe’ 


MENL 


‘ Brown Windscale Soup 
Irradiated Turkey and Calderberry Source 
With Compatible Vegetables 
Critical Pudding with Heavy Custard 
Mince ws 
Graphite Corefee 


CABARET 


BERYL LIUM AND HER ISOTOPES 


(Direct from the Salford Plutonium) 


Most of them sound pretty awe-inspir- 
ing, but the one that really worried 
me was Brown Windscale Soup 


IT LOOKS as though a few chang s 
may be on the way at the Aton c 
Energy Authority's London Hea 
quarters. The new Chairman, who tox k 
over from Lord Plowden recent 
turns out to be quite a tiger fi 
work; people remaining long enough 
to see the light in his office still bur 
ing at about eight o’clock in the eve 
ing have been speculating on just wh t 
is brewing up there. 

Since Sir Roger Makins’ appoin - 
ment was first announced many voiccs 
have been heard criticizing the Go 
ernment for bringing in a career d 
plomat, but if we must have a civ)! 
servant in the job it is certainly bett 
to have an energetic one. The growinz 
size of the headquarters has come 
under intermittent fire and there may 
well be a case for more streamlining 
At the time the chairman’s 
powers extend far beyond the Londo: 
office and it will be interesting to sec 
whether or not radical 
made at Harwell. 


same 


changes arc 


ACCORDING to the last Treasury bul 
letin, industrial production is expanding 
in nearly all major industrial countries 
and, if demand as expected 
primary producers as a whole will 
continue to expand their exports and 
be able to pay for imports. Listening 
to Sir Leslie Gamage, GEC’s Chair 
man, at the recent AGM, I found him a 
little more cautious in his forecast for 
the electrical industry particularly with 
heavy engineering goods. European Free 
Trade would probably bring greater 
export chances but also pressure from 
imports. Sales resistance might build 
up as underdeveloped 
creased their degree of industrializa- 
tion; this might be overcome by 
establishing joint ventures and exerting 
our efforts to sell British knowledge 
and ideas where we could no longer 
sell equipment alone, through * know- 


moves 


countries in- 


how’ agreements such as that on nu- 
clear propulsion between GEC and 
MAN of Germany. The Americans 
have also done this in one way or 
another: Westinghouse and Frama- 
tome; Babcock and Wilcox and Ind- 
atom; General Electric and Alsthom 


of Belfort; and Atomics International 
and SACM of Paris, to mention only 
a few. 


On Record 
Will the fifties be called the age of 
the missing technologist, with employ- 
ers appealing to him in advertisements 
across two newspaper columns ? 
Donald MacLachlan, Daily Telegraph 
Station is such an 


A nuclear not 


offence to amenity as a conventional 
station with its ash disposal problem 
and with its coal stocks. 


Sir Christopher Hinton 
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PROGRESS IN INDUSTRY — 


Radiation sources for industry and research 


High Voltage accelerators now in world market 


FOR A CONSIDERABLE time pro- 
posals have been made to many fields 
of industry to use intense radia- 
tion sources in their processes. Two 
methods can be employed; either a 
large isotope source such as has been 
installed by the UK Atomic Energy 
Authority at Wantage (see NUCLEAR 
POWER, October 1959, p. 110) or by 
employing a particle accelerator. One 
of the leading manufacturers of accel- 
erators is the High Voltage Engineer- 
ing Corporation, HVEC, of Burling- 
ton, Mass. In recent years they have 
made a large number of tandem Van 
de Graaff particle accelerators and 
while technical developments have 
been directed towards increased power 
and meeting specific requirements, at- 
tention has been focused on produc- 
ing units which will be economical in 
use, especially for industrial purposes. 

An expansion of the industrial use 
of ionizing radiation depends on the 
achievement of lower processing costs 
than those which are obtained from 
today’s accelerators or those which 
can be predicted in the near future 
from nuclear sources. Power level is 
significant, because it is a divisor for 
process costs. Chemical reactions with 
low radiation yields may require 15 
to S50 kilowatts of power at a mod- 
erate process through-put with costs 
below $1 per kilowatt-hour. Also, pro- 
cess streams of very large volume and 














of relatively low economic value, such 
as those encountered in chemical syn- 
thesis, may need 50 to 1000 kilowatts, 
even at high radiation yields with 
even lower costs. To meet these needs 
three new types of accelerators are 
being developed at High Voltage En- 
geineering Corporation. They are all 
‘direct’ accelerators in which the 
generated voltage is applied through 
divider-resistors to an _ acceleration- 
tube system, but each embodies a 
different principle of voltage genera- 
tion. Two are electromagnetic accel- 
erators; the third accelerator is elec- 
trostatic. All would be practical for 
energies up to about 4 MeV and all 
are designed for beam currents greater 
than 15 milliamperes. 


Basic types 

The insulated core transformer 
accelerator utilizes a segmented mag- 
netic core which permits large voltage 
buildups in the secondary windings of 
each segment without the requirement 
for high voltage insulation between 
winding and core, which is the limita- 
tation of conventional transformers. 
Each core segment, with associated 


windings and rectifier, is a compact 
d.c. power supply capable of deliver- 
ing 30 kilovolts and 40 milliamperes of 
current. Voltage addition is obtained 
by distributed 
between core 


capacitance 
The overall 


series 
segments. 


Design features of a | MeV 
multi-disk accelerator. 
This form combines maxi- 
mum disk surface area 
with compactness 





A HVEC 1 MeV accelerator with tank 

removed. The acceleration tube is 

mounted below the transformer on the 
same axis 


efficiency of power conversion is about 
90%. 

An electron accelerator utilizing this 
principle has been constructed and is 
now under test at HVEC’s Burlington 
plant. This type of accelerator has the 
potential for delivering up to 1 MW 
of power and the generator can also 
be used to accelerate intense currents 
of positive ions for ion-plasma fusion 
studies or other research. 

Another type of electromagnetic 
voltage generator developed by High 
Voltage is the ‘transmission line” ac- 
celerator. It is an inherently simple 
device for obtaining over 20 milli- 
amperes average beam current in the 
power range of 10 to 75 kilowatts, 
depending on energy range. A proto- 
type is being constructed and power 
efficiency is expected to be over 80°. 

The third type, a multi-disk accel- 
erator, is analogous to the Van de 
Graaff accelerator in that voltage gen- 
erated electrostatically. Its expected 
power range is 25 to 100 kilowatts. The 
first model is being constructed to de- 
liver 15 to 25 milliamperes at 1:5 Me\ 
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and the principles involved may also 
be used in the future to develop pro- 
pulsions units for space vehicles by 
means of ion thrust. 

Beam deflexion or diffusion has led 
to beam currents with less power ab- 
sorption at the * window.’ In this con- 
nexion a 30-inch line scanning beam 
has been successfully used with a 1°5 
MeV Van de Graaff accelerator to 
provide uniform coverage of wide 
film. 

A new process being studied at 
High Voltage has been made possible 
through the availability of very in- 
tense radiation sources. Supervoltage 
power from a single generator can 
now be transmitted through insulated 
piping to independent, multiple accel- 
eration tubes which are applied to a 
series of processing stages or to paral- 
lel production lines. In this way radi- 
ation shielding would be required only 
at the point of use. A similar concept 
may also be employed with micro- 
wave linear accelerators. 


Practical applications 

In addition to this development 
work, High Voltage are at present 
building three 12 MeV tandem Van de 


PROGRESS IN INDUSTRY 


Development of 


INTENSIVE research over the past 
seven years has resulted in a number 
of new metals becoming available to 
industry. The metallurgists at AWRE, 
Aldermaston, for example, started a 
development programme for beryllium 
in 1953 when it was envisaged that 
this material would be suitable for 
improved nuclear fuel canning. Work 
has progressed to such an extent that 
beryllium is now a serious contender 
with titanium for a number of appli- 
cations; its advantages are that it is 
lighter, has better heat conductivity 
and a considerably higher rigidity to 
weight ratio. Already it is being con- 
sidered for such uses as aircraft disk 
brakes and high temperature ancillary 
reactor components. 

The AEA have developed casting 
and powder metallurgy techniques, 
together with extrusion and rolling 
processes, as methods for fabricating 
rod, tube and sheet. Electron-beam 
welding, argon-arc welding and flame 
brazing are among the methods which 
have proved successful in the joining 
of beryllium 
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Graaff positive-ion accelerators for the 
US Atomic Energy Commission. These 
machines are to be installed at two of 
the Commission’s laboratories, the 
Argonne National Laboratory and 
Oak Ridge National Laboratory and 
at the Rice Institute, Houston, which 





Model of a multi-disk generator. Each of 
the two surfaces of a plate with a radial 
depth of 1} ft, and moving at 1800 rev/ 
min, can develop 300 microamperes 


is Carrying on nuclear physics research 
under contract to the AEC. While the 
three units are of the same _ basic 
design they will be equipped with dif- 


rare metals for 


ferent components and accessories ) 
meet the varying needs of the separa 2 
institutions. The total cost of ths 
work will be in excess of $M3 ar | 
installation is scheduled to be cor 
pleted by mid-1961. 

On the export side, HVEC are al: ) 
very active and two 10 MeV acceler 
tors are at present under constru 
tion; one for Switzerland and one f< 
Australia. Under a Swiss Governme: 
supported programme, one machine 
to be installed this year at the Keri 
physik I Laboratory of the Institut 
of Technology at Zurich and will | 
used for basic nuclear research. Th 
other is to be installed at the Austra 
lian National University at Canberr: 
and will be used in experiments wit! 
hydrogen and deuterium bombard 
ment of light and heavy elements. 

In this country, a number of com 
panies are actively investigating th: 
use of accelerators in their processe 
and successful results have been 
achieved for the cross-linking of plas 
tic materials and the sterilization ot 
medical dressings and syringes. For 
the future, these machines may play a 
big part in other industrial fields, in 
cluding that of food processing. 


industry 


new materials must operate under extreme conditions 


At the present time, beryl, the prin- 
cipal source of beryllium, is exported 
mainly from Brazil but increasing 
quantities are now coming forward 
from Uganda. During the first nine 
months of 1959 some 13 tons, valued 
at £14,285, were despatched against 
approximately 8 tons, valued at £8308, 
for the whole of 1958. Metallic beryl- 
lium is separated by a three-stage ex- 
traction process which produces bery]- 
lium * flake’ or * pebbles.” 


First in Europe 


During 1959, the Metals Division of 
the Imperial Chemical Industries Ltd. 
completed a £M10 programme for the 
development of * new metals’ produc- 
tion at Witton. This project included 
the commissioning of the first wrought 
beryllium plant in Europe, as well as 
the first titanium melting and fabrica- 
tion plants in the United Kingdom 
and the largest zirconium plant in 
Britain. 

While the beryllium project is purely 
an industrial operation financed en- 
urely by ICI, the plant incorporates 


all the safety recommendations that 
have resulted from experience gained 
both by the UK Atomic Energy 
Authority and the US Atomic Energy 
Commission and will operate as a re- 
search production unit; initial output 
will be about seven tons a year. At 
present a two-shift system is being 
worked but in the immediate future 
three shifts will be initiated. 

To produce beryllium with good 
mechanical properties, impurities must 
be removed and powder metallurgy 
techniques used to reduce the grain 
size. The raw material in the form of 
beryllium flakes is made into pellets, 
then vacuum-cast into ingots. These 
ingots are completely machined down 
and the swarf subsequently ground to 
powder which is then packed into 
graphite moulds and sintered at high 
temperature under vacuum. The con- 
solidated beryllium is machined into 
slugs, electro-plated and extruded into 
tubes and rods. Following cutting and 
straightening to requirements the com- 
ponents are inspected and prepared 
for despatch. Throughout these oper- 
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Vacuum furnaces are used for sintering and 
beryllium powder under clean conditions before extrusion 


ations, complete dust control and 
monitoring is maintained to prevent 
any contamination from beryllium 
dust 

Parallel with the work being carried 
out by ICI is the production of beryl- 
lium tubing by Tube Investments’ sub- 
sidiary, The Chesterfield Tube Co. 
Ltd. (see ‘ Industrial Newsdesk,’ Janu- 
ary). Already a contract has been com- 
pleted by Chesterfields for fifty small 
bore tubes, each 5 ft long. 


Large zirconium output 


The first of ICI’s production units 
for the “new” metals was brought 
into operation in 1958. This was for 
zirconium which was the first struc- 
tural metal to be developed on a com- 
mercial scale specifically for the 
nuclear engineering field. One of their 
alloys, zirconium-20, is being used for 
fuel sheathing and for structural com- 
ponents in the British nuclear-pro- 
pelled submarine Dreadnought and 
other alloys are being developed to 
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An intermediate stage in pure beryl- 
lium production is to reduce the ingot 
to chips on this swarfing lathe 


suit conditions experienced in GCRs 
and scrs. The normal weight of zir- 
conium ingots has been approximately 
half a ton but ingots up to as much 
as three tons can now be produced. 
From the commercial aspect, 
titanium production completes ICI's 
output of the ‘new’ metals and over 


The ‘new metals’ 
are now available 
from ICI on a com- 
mercial basis. Here, 
a 2100lb titanium 
ingot is  rough- 
machined before 
forging 





To maintain high purity of the raw materials and beryllium 
metal content, analytical and radiographic inspections are 
carried out in these dust-control compartments 


the past five years the manufacturing 
techniques have been so improved that 
ingots of up to 4200 1b in weight can 
now be made as against the original 
400 lb ingots. The new plant has an 
annual capacity of some 2000 tons of 
titanium. On the research side, the 
Metals Division has set up a New 
Metals Section which is carrying out 
an extensive programme not only on 
beryllium, zirconium and titanium but 
also on other newer metals. specially 
hafnium, niobium and vanadium. The 
two latter have already been used ex- 





Centralized remote control is employed 

in the melting of titanium ingots and 

progress is followed by means of an 

optical system for each of the three 
furnaces 


perimentally as sheathing materials in 
the fast breeder reactor at Dounreay. 
Niobium alloys with good oxidization 
resistance up to 1230°C are being de- 
veloped which should be of particular 
value in future high temperature reac- 
tor projects. 
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New Product Survey 


PLANT - EQUIPMENT - INSTRUMENTS - MATERIALS 





REMOTE VIEWING 


safety periscope 
A new safety periscope has been added 
to the extensive range of remote and in- 
direct viewing equipment made by P. W. 
Allen & Co. 
The Allen A.201 periscope uses an 
optical system of unit power with a 
field of view of 35°, fully corrected and 
free from distortion. The optics are con- 
tained in a metal tube 30in. long and 
$+in. diameter fitted at one end with a 
rubber eye shield and focusing sleeve 
and at the other a 90° prism. Objects 





The type A.201 


periscope is designed 
for the safe viewing of equipment and 
processes through sight giasses in pres- 
sure vessels, furnaces, chemical plants etc. 


between 3in. and infinity from this 
prism can be focused, with great depth 
of focus at any setting 

A 90° eyepiece is available for use 
when the periscope has to be held hori- 
zontal at a level lower than the eye. 
Low-voltage high-intensity spot lights 
are also available to fit on the end of 
the periscope when necessary 
Tick No 208 on reply card 


CONTAMINATION MONITOR 


fully transistorized 
E.M.I. Electronics has produced a new 
compact _all-transistor contamination 
monitor. The instrument employs E.M.I.’s 
dual phosphor technique by means of 
which both alpha and beta contamina- 
tion can be monitored simultaneously 
Separate distinctive tones are provided 
for alpha and beta, either on headphones 
worn by the operator, or through a built- 
in loudspeaker. 

The E.M.I. Portable Contamination 
Monitor Type 1 is claimed to provide 
high accuracy over a temperature range 
0°C to 45°C. By using a single switch it 
is possible to monitor alpha plus beta or 
either separately. Counts per second are 
displayed on a meter covering the range 
00-5000. 

A high-pitched tone indicates alpha 
contamination and a low tone beta. Both 
notes are heard when alpha and beta 
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are monitored together. When the type 
of contamination has been identified an 
accurate check can be made on either 
the alpha or beta positions. For moni- 
toring very low alpha activities an elec- 
tro-mechanical register is included to 
give a more accurate display at rates be- 
low about 6 per second. 

The overall dimensions of 
are Il4in. X 8in. X 84in., its 
approximately 11 lb., 
sumption } W. 

Tick No 209 on reply card 


RADIOGRAPHY 


betatron for 20 in. steel 
The Brown Boveri betatron is now mar- 
keted in the UK by Watson & Sons 
(Electro-Medical) Ltd. The radiation 
energy is adjustable up to 31 MeV and 
in some models up to 35 MeV. 

Steel can be radiographed up to a 
thickness of 20in. At full output and 
focus to film distance of two metres, 
radiographs of 8 in. of steel can be ob- 
tained in four minutes with a density of 
two, and in thirty minutes with 12 in. of 
steel. The instrument has two focal spots, 
each 0-1 mm X 0-3 mm. The wire pene- 
trameter (DIN) sensitivity over a thick- 
ness range of 6-14 in. of steel is almost 
constant at 0°3°%. At 10in. steel a 0-03 
in. dia. wire can still be seen. The very 
small focus size allows X-ray magnifica- 
tion to be used, and thus further im- 
provement in sensitivity can be obtained. 

The power consumption is 16 kW and 
cooling is by a built-in fan. The basic 
X-ray head can be rotated by motor 
drive about horizontal and vertical axes, 


the unit 
weight 


and power con- 





In addition to radiography, the Brown 

Boveri betatron can also be used for 

nuclear physics studies, including photo- 

nuclear reactions and generation of 
Cerenkov radiation 


and mounted on a crane or gantr . Ay 
iliary equipment includes a co: dense 
bank and cabinets containing el ctricg 
equipment for electron injectioi an 
orbit expansion. 

Tick No 210 on reply card 





PORTABLE MONITOR 


background su veys| 

A new lightweight portable moni or fo 

the measurement of background radia. | 

tion has been designed and dev elope; | 
by Plessey Nucleonics. 

Detection is accomplished by «@ built 


in halogen-quenched geiger-miille: tub. | 
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| 
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The Plessey Type PNI 1072 monitor 


has been designed to fill the frequent 
need for an accurate means of measur: 
ing any background activity quickly and 
easily 

with measurement on a transistor rate 
meter giving direct reading of dose rat 
on a 2} in. scale moving coil meter. The 
instrument has a range of from 0 to 
milliroentgens per hour on a two decad 
quasi-logarithmic scale, with a minimu 
scale calibration of 30 microroentgen 
per hour. The unit is powered by a 9\ 
dry battery and weighs only 8 lb. 
Tick No 211 on reply card 


VACUUM REFINING 


mains frequency furnace 
A new vacuum melting furnace has re 
cently been installed by _ Birlec-Efc 
(Melting) Ltd. at the Birmingham work 
of Henry Wiggin for refining speci 
alloys. Basically it is a 15 cwt, 300k‘ 
mains frequency induction melting fu 
nace housed in a tiltable vacuum tank 

Mains frequency was chosen not onl 
because of the greater turbulence whic 
compared with h.f. equipment but als 
because of the greater turbulence whic! 
is produced in the molten metal. Th 
brings new metal to the surface wher 
gases and volatile metals can be draw 
off. 

A typical vacuum refining cycle occu 
pies about one hour. Liquid metal 
brought to the furnace by ladle and¢ 
when the furnace is charged, hydrauli 
gear lowers the lid into position ove 
the chamber and pneumatic clamps loc! 
it in place. The chamber pressure is the! 


reduced to about 200-300 microns ! 
about 15 minutes. 
During refining, sufficient power « 


applied to the furnace to ensure thoroug! 
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In the Birlefco mains frequency furnace, the tank is mounted on trunnions and 
tilted by hydraulic cylinders. Automatic controls are incorporated in the three- 
stage pumping system 


stirring of the molten metal and to main- 
tain temperatures at the desired value. 
After vacuum treatment, air is ad- 
mitted back into the furnace, the hydrau- 
lic gear raises the lid and the retractable 
spout is placed in position. The tem- 
perature of the metal is adjusted and 
checked by dip thermocouple and vari- 
ous other checks are made, after which 
the furnace tilts, pouring the vacuum 
refined metal into a ladle for casting or 
teeming in the conventional way. 


Tick No 212 on reply card 


PULSE AMPLIFIER 


6-position gain selection 
Ekco Electronics have announced a new 
general-purpose high-stability pulse am- 
plifier, Type N640, with a wide fre- 
quency response. It is designed for use 
with scintillation counters without built- 
in amplifiers and will drive ratemeters 
and scalers requiring an input of 5 V or 
more 
A Ssix-position gain selector is incor- 
porated and the low impedance output 
IS positive-going for a negative-going in- 
put. A simple modification enables nega- 
live-going output to be obtained if so 
desired. Power supplies are obtained 
from the associated ratemeter or scaler. 
lt has a gain approximately constant 
from SO c/s to 200Ke/s and the upper 
half-power frequency is 1 Mc/s. 


Tick No 213 on reply card 


DISTANCE METER 


remote measurement 


The Wayne Kerr Distance Meter DM100 
operates in conjunction with non-con- 
lacting probes to provide a_ basically 
method of measuring distance 
from S50 micro-inches to half an inch. 


linear 
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Distance is read directly from a moving- 
coil meter, the full-scale range depend- 
ing on the probe in use. The four probes 
available cover full-scale ranges of 1, 
10, 100 and 500 thousandths of an inch. 
Claimed accuracy is + 2% F.S.D., with 
discrimination better than 0:5% F.S.D. 

The length of the probe cable is 10 ft, 
enabling the instrument to be situated 





The instrument uses a high-gain ampli- 

fier with a negative-feedback loop com- 

pleted by the capacitance between 

probe and test structure. Meter reading 

is directly proportional to the probe/ 
structure separation 


well clear of the test structure. An out- 
let from the front-panel is provided for 
connexion to recorders or servo-control 
systems. Direct indication of expansion 
is obtained without imposing any load 
on the item under observation. One 
application is the measurement of verti- 
cality in reactor control rods. 

Other applications include any distance 
measurements of up to half an inch 
where direct-reading and _ continuous 
monitoring facilities are required, the 
routine inspection of piece parts and all 
in-situ’ measurements during machining 
operations. The instrument can be set up 
to give automatic rejection of out-of- 
tolerance parts. 

Tick No 214 on reply card 


LOW-LEVEL BETA COUNTING 


latest Philips instruments 
Research and Control Instruments Ltd., 
sole distributors in the UK, have an- 
nounced a new Philips Low-Level Beta 
Counting Arrangement (PW.4127). De- 
signed to measure low specific activities 
of radioactive materials, it has a back- 
ground count of only 1-5 per minute. 

Special features include a new type of 
guard counter, a sample counter of ex- 
tremely thin window (1:5 mg/cm’), 
motorized sample drive and low specific- 
activity lead shielding. 

Available for operating electronically, 
the Low-Level Beta Counting Arrange- 
ment is a new Philips Anti-Coincidence 
Unit (PW.4092). This consists of a 
‘count’ channel and a ‘ guard’ channel. 
In operation, detector pulses are supplied 
to the ‘count’ channel. This comprises 
a pulse amplifier and three pulse shapers. 
The second shaper provides for a delay 
of 3 microsecs. The last supplies pulses 
with a length of 3 microsecs. 

The ‘guard’ channel receives pulses 
from the guard counter(s). This channel 
consists of a pulse amplifier and two 
pulse shapers. The length of the output 
pulse of the last shaper can be varied in 
steps by altering the value of one of the 
capacitors of the circuit. , 

The pulses of the ‘guard’ channel 
block the circuit for a certain length of 
time determined by the output pulse 
length of the channel. During this period, 
the pulses of the beta counter are not 
passed on to the output and, conse- 
quently, do not reach the scaler. 

Both ‘count’ and ‘guard’ channels 


have a separate output, so that both 
background count rate, and sample plus 
background count rate, may be ob- 
served. 

Tick No 215 on reply card 

IN BRIEF 

Liquid scintillation counter, Low cost 


model (LSC-10) from Tracerlab Inc. 
(U.S.A.). With semi-automatic sample 
changing, it holds forty 20ml sample 


vials. Main  application—low-energy 
beta-emitters. 

Tick Ne 216 on reply card 

Are-welding. Two new machines from 


Dohm Ltd. Midget gives 160 amps on 
50 V open circuit—has 15 variations of 
output current and is suitable for 8-16 
gauge electrodes. Twin Midget has 52 
variations of output—maximum is 320 
amps with one operator. 

Tick No 217 on reply card 

Electric Motors. New range of totally- 
enclosed, fan-cooled a.c. motors with 
class E insulation from Crompton Par- 
kinson. Designated series 5 T.E.F.C., they 
are smaller, lighter and cheaper than the 
machines they supersede. Powers cover 
1 to 40 hp. 

Tick No 218 on reply card 
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They said... 


points from papers, specches, conferences 





North American policy for 


On January 18 President Eisenhower de- 
livered to the United States Congress 
his Budget Message for the fiscal year 
1961. During a fairly detailed review of 
proposed nuclear activities he made it 
very plain that it was the US Govern- 
ment’s intention to increase development 
resources at the expense of the Ameri- 
can and Canadian uranium producers. 
The President said ‘In 1961 the expen- 
ditures for the AEC are expected to re- 
main at the 1960 level of about $M2700. 
Substantial increases for research and 
development activities will be offset by 
reductions in procurement of uranium 
ore concentrates from the US and Cana- 
dian producers. These reductions will 
bring ore supplies into better balance 
with production requirements.’ 
‘Development and _ production of 
nuclear weapons in 1961 will remain at 
the high levels of previous years and 
. when the land-based prototype reac- 
tor for a destroyer is placed into opera- 
tion in 1961 along with the four other 
naval prototype reactors now operating, 
nuclear power plants will be available 
for all major types of naval combatant 
ships. Emphasis in naval reactor devel- 
opment in 1961 will be placed primarily 
on development of improved and longer 
lifed reactor fuel. The development of 
nuclear ram-jet engines for missiles, of 
nuclear aircraft engines and of nuclear 
electric power plants for use at remote 
military bases will be carried forward.’ 


Industrial applications 


Turning to the Government’s part in 
developing nuclear power for commer- 
cial purposes, President Eisenhower said 
that estimated expenditure would be 
around $M250, of which $M185 will be 
for research and the balance for the 
construction of civilian power reactors 
and related development facilities. In- 
cluded in these estimates are new appro- 
priations of $M40 for assistance to pri- 
vate and public power groups for 
developing and building demonstration 
nuclear power plants. The number, type 
and size of reactors to be built will be 
determined by the AEC (see ‘ AEC finan- 
cial report for 1959, NUCLEAR POWER, 
January 1960, p. 77, for AEC’s current 
deployment of reactor types) 
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next year 


In support of the US civilian space 
programme, the President said that the 
AEC will ‘continue development of 
nuclear-powered rockets and small long- 
lifed nuclear power sources for space 
vehicles. Development work on thermo- 
nuclear power and on applications of 
nuclear explosives to a variety of civilian 





PRESIDENT EISENHOWER 
cut uranium from Canada 


uses will continue in 1961°. All in all 
it is apparent that the United States 
Government intends to continue the ad- 
vancement of its nuclear technology on 
the widest possible front. 


Second thoughts in Canada 
Criticism of the present official policy 
continues to grow in Canada. The con- 
troversy that became public at a meeting 
of the Ottawa branch of the Engineering 
Institute of Canada towards the end of 
last year (see They said, December, 1959) 
has been aggravated by present uncer- 
tainty over the production of uranium. 
President Eisenhower’s comments cannot 
be very encouraging to the Canadian 
producers and during the ‘Forum of 
Public Opinion’ of the First Canadian 
Conference on Uranium and Atomic 
Energy, held in Toronto in the middle 
of January, reappraisals of policy for 
both uranium production and types of 
power reactor were strongly advocated. 
Mr. Winnett Boyd, President of Win- 
nett Boyd Ltd., said that ‘ while practic- 


ally all of the countries of the work 
have expressed great interest in th : pro. 
gress and outcome of Canada’s | iturg 
uranium, heavy water experiment none 
has been willing to take a milar 
financial gamble. And this gamb : wj 
amount to not less than $M210 ov er the 
next five years besides running tl! 2 ris) 
of being eliminated from the react r ey 
port business and losing five va uabk 
years in getting into the enrichec ura 
nium business.’ 


What about safety ? 


Another point Mr. Boyd made was 
‘how safe is the Candu reactor and are 
adequate safety provisions being sade 
In view of the NRrx accident of a fey 
years ago and the fact that neither 
NPD-2 nor Candu are to be provided 
with containment vessels, as required for 
practically all American liquid-cooled 
reactors, Canadians have a right to see} 
re-assurance on these vital questions’. 

To review the situation officially. the 
Canadian Government propose to inves- 
tigate the nuclear policy and a_pariia- 
mentary committee has been set up for 
this purpose. Discounting the attendant 
political disagreements, the technica 
press of Canada are all agreed that dras- 
tic action is necessary if the uraniun 
industry is to maintain its present vigour 
after 1962. They feel that already the 
UK is veering from the natural uran- 
ium concept and doubtless other coun- 
tries will shortly be following this lead 
It would appear, therefore, that if the 
Canadians wish to keep their position 
they have a lot of rethinking to do 
Canada could not compete in the world 
markets as an exporter of heavy water 
but she could export enriched uranium 
To follow this course it will be necessary 
to modify her 


concepts of power 


reactors 


Liquid fuel success 


Returning to the United States, a rather 
more optimistic note was struck by 
Alvin M. Weinberg, director of Oak 
Ridge National Laboratory in his annua 
‘State of the Laboratory’ at the end of 
1959. He said that ‘it has been provec 
to the world that a 
aqueous-homogeneous, 


high pressure 
circulating-fuel 
reactor is a tenable engineering device 
The Homogeneous Reactor at ORNL has 
been operated at various powers up (0 
5 MW for 78% of the last six months 
and Mr. Weinberg stated that in the cur- 
rent run the reactor cell has been sealed 
with the circulating pumps running un- 
interruptedly for 1600 hours, a_ feat 
which begins to approach the longest 
uninterrupted run of any power reactor 
in the world. He said ‘ the importance of 
the achievement is emphasized in the 
fact that the world has been reluctant to 
take fluid fuel systems seriously.’ 
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NUCLEAR PARTICLE 


ANALYZING MAGNETS 



































Combined Magnetic Spectrograph and Spectrometer* 
designed and built for Chalk River Laboratories, Atomic 
Energy of Canada, Ltd., for energy analysis of protons, 
deuterons, and alpha particles. 


© Magnetic rigidity — 
Up to Bo = 865 kilogauss-cm (12- Mev tritons) 


e Resolving power (spectrograph) — 
E/AE = 103 or better 


Solid angle (spectrograph) — 
© = 14x 10 —3 steradians (max) 


Solid angle (spectrometer) — 
Q = 0.9 x 10-2 steradians (max) 


® Reaction angle — 
8 = 0 to 135 degrees 


e Detector — 
Nuclear track plate and scintillation counter 


*for further technical reference, see H.A. Enge, RSI 29, 885 (1958) 





TYPICAL MAGNET SYSTEM FOR 
12-MEV TANDEM Van de Graaff 
ACCELERATOR 


Combined magnetic spec- 
trograph and spectrometer 


Pre-acceleration negative 
ion analyzing magnet 


90° beam analyzing and 
stabilizing magnet for 
Bo = 865 kilogauss-cm 
(12-Mev_ tritons) 


Quadruple lens pair—2” 
aperture for post-accele- 
ration beam focusing 


Multi-port switching 
magnet 


For detailed information on magnets and accelerators, write to Technical Sales: 





Hicu VoLTAGE ENGINEERING CORPORATION 


BURLINGTON, MASSACHUSETTS =—- VU. SL. A. 
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INDUSTRIAL 
NEWSDESK 


Companies consolidate 


Elliott-Automation Ltd. have purchased 


Isotope Developments (Beenham) Ltd., 
a subsidiary of Isotope Developments 
Ltd. The activities now being taken over 
cover industrial and research instrumen- 
tation in which radioactive isotopes are 
employed. It is intended to change the 
name of Isotope Developments Ltd. to 
Nucleonic Investments Ltd. which will 
continue to be the owners of R. A. 
Stephen & Co. Ltd. Another company 
bought by Elliott-Automation Ltd., this 
time to widen their interest in control 
valves, is Black Automatic Controls Ltd. 
of Corsham, Wiltshire, manufacturers of 
a range of control valves and pressure 
regulating equipment. This brings the 
number of valve makers in the Elliott- 
Automation Group of twenty-five com- 
panies up to four. 

To facilitiate administration and con- 
trol, John Brown & Co. Ltd. have trans- 
ferred all the activities of its special en- 
gineering and nuclear division to a new 
wholly-owned subsidiary company, John 
Brown (S.E.N.D.) Ltd. Again to conso- 
lidate operations in the nuclear field, 
the activities of Head Wrightson Pro- 
cesses Ltd., a subsidiary of Head Wright- 
son & Co. Ltd., have been extended to 
cover all Head Wrightson’s nuclear re- 
search and _ nuclear 
Headquarters for this work have now 
established at Yarm-on-Tees in York- 
shire 

So as to benefit from greater financial 


power interests. 


resources for expansion and develop- 


ment work, the Solartron Electronic 


Group Ltd. has become a subsidiary of 








Firth Cleveland Ltd. From a technical 
point of view, however, Solartron will 
continue as an independent organization 
and existing arrangements for technical 
and commercial cooperation with British 
and overseas companies will remain un- 
changed. 


American know-how in UK 


A three-man team from Dunlap and 
Associates, Inc. of Stamford, Conn., are 
to undertake a human-engineering analy- 
sis relating to the central control of a 
nuclear power station for the Atomic 
Energy Division of The General Elec- 
tric Co. Ltd. The team, led by Jerome 
H. Ely, Ph.D., an assistant vice-president 
of the American company, will take four 
weeks to complete its work at Erith. The 
object of this analysis is to ensure that 
new designs are compatible with known 
human limitations and capabilities. 

During January an agreement was con- 
cluded between Kelvin & Hughes Ltd. 
and the Curtiss-Wright Corporation of 
America for the exclusive right to manu- 
facture and sell the non-destructive test- 
ing equipment of the other partner. The 
range covered includes instruments for 
the inspection and measurement of 
materials and units employing ultrasonic 
techniques in all industrial fields. 

Amervican material handling equip- 
ment which has been developed and 
patented by the Fried Steel Equipment 
Manufacturing Corporation of New York 
is now to be made available in the UK 
Weldall & Assembly Ltd. have recently 
entered into a licensing arrangement with 
the American designers. 

Development work on the tungsten arc 
process is being undertaken by British 
Oxygen Gases Ltd. who are now market- 
ing the equipment under an arrangement 
with Union Carbide Ltd. This process is 
used for form-cutting readily oxidized 
metals, such as aluminium, stainless steel, 
titanium and copper, and produces an 
edge which is metallurgically clean and 
free from contamination. 


HINKLEY POINT. 
Two years since 
site work started 
the first of the 
twelve 300 - ton 
boilers goes into 
position for the 500 
MW nuclear power 
Station 
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INTEGRATED CONTROL SYSTEMS. De 
Havilland Propellers have developed 
this Data Acquisition and Monitoring 
Equipment, DAME, to investigate pro- 
cess problems. The three cabinets con- 
tain executive controller, programmer 

and normalizers 


















Britons go overseas 

The Russian Trade Delegation has placed 
an order, valued at £16,000, for thirteen 
Griffin & George gas-liquid chromato- 
graphic analysis units. This is the second 
order from the USSR during the las 


twelve months for this type of appara- | 


tus; the initial contract was for six in- 
struments. 

As a result of an agreement recent) 
concluded between Pantak Ltd. and 
Usines Balteau of Liége, two new ranges 
of lightweight portable industrial X-ray 
equipment are now available in_ this 
country. Of these a 180 kV unit has been 
specially developed for the examination 
of circumferential welds. 

Under a new agreement between 
Cockburns Ltd. and Ateliers et Chantier 
de Bretagne of Paris, the French com 
pany will manufacture Cockburns’ pro- 
ducts for marine, industrial and atomic 
applications and will act as selling agents 
for France and Algeria. Under a recipro 
cal arrangement, Cockburns Ltd. are t 
manufacture special compressors ant 
evaporators to the French company’s de 
signs. 

Looking westwards, E.M.I. Electronics 
Ltd. have recently come to a marketing 
arrangement with the Canadian Genera 
Electric Co. Ltd., whereby _ televisior 
equipment of British design will be avail: 
able in the Canadian market. For use it 
electronic computers, Londex are no\ 
marketing a range of miniature relays 
manufactured in West Germany and | 
is anticipated that in the near future 
this type of relay will be made in the 
UK to the German design. 


US fuel picks up 


Over the past month American nuclea! 
fuel interests have received five worth 
while contracts. The Mallinckrodt Nuclea 
Corporation is to produce uranium fue 
for half of the second core for the NS 
Savannah. Worth some $M3, the con: 
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CAST IRON VESSELS 


for the 
ATOMIC ENERGY AUTHORITY 





































Approved by Lloyd’s for 
Class II welding for 















pressure vessels 


One of the battery of special Cast Iron Vessels supplied to the 
U.K. Atomic Energy Authority. The body of the vessel is 
approximately 5ft. 8in. outside diameter by 6ft. 3in. high 
and the complete vessel weighs approximately 30 tons. 















ESTABLISHED 1841 


FOUNDRY & ENGINEERING CO. LTD. 


WIDN 


LUGSDALE ROAD, WIDNES, LANCS. TEL. 2251/4. GRAMS. ‘FOUNDRY VWIDNES’ 
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tract calls for 14,175 lb of 3-9 
uranium dioxide in powder form. De- 
livery to the General Electric Co. for 
further 


enriched 


fabrication into fuel elements 
commenced early in January. 

The Martin 
Co. has received a contract for fuel ele- 
ments from the Allis-Chalmers Manu- 
for the 22 MW Bwr they 
are building at Elk River. Martin will 
supply 148 bundles which will form the 
core and 22 bundles ‘spiked’ with a 
greater amount of U-235 for supplemen- 


The Nuclear Division of 


facturing Co 


tary loading. Each bundle will consist 
of 25 stainless steel tubes, slightly over 
Sft long loaded with ceramic pellets 
composed of a mixture of uranium oxide 
and thorium oxide. Delivery will start 
mid-1960 and be completed two or three 
months later. 

A replacement core for the research 
reactor of the Battelle Memorial Institute 
has been ordered from the Babcock & 
Wilcox Co. It will consist of 27 plate- 
type fuel elements and six control ele- 
ments. Each element will consist of 
highly-enriched uranium alloyed with 
aluminium in curved plate form. 

Another contract received by the Mal- 
linckrodt Nuclear Corporation covers the 
manufacture and supply of uranium 
material for the reactor core of HMS 
Dreadnought and it is the first time fuel 
for a naval warship has been supplied 
by any commercial non-government 
source. The Westinghouse Atomic Fuel 
Department will subsequently fabricate 
the fuel elements. 

Effective March 1, 1960, a uranium 
purchase contract has been placed with 
the Cotter Corporation by the AEC. This 
will enable the pilot plant at Canon City, 
Colo., to be expanded into a full-scale 
processing mill and the daily rated capa- 
city is expected to increase from about 
50 tons to some 200 tons. This contract 
represents a further step in AEC’s policy 
of expanding domestic uranium supplies. 


In brief 
Valves for Windscale. The AEA have 


ordered five sets of combined change- 
over and safety valves for service with 
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A FINISHED LOOK. 
At Bradwell nuclear 
power station the 
instrumentation in 
the turbine house 
control room is 
nearing completion 


radioactive CO, in the AGR where they 
will be operating at 760°F. 


Helping industry, The Battelle Memorial 
Institute is now willing to accept a larger 
number of specimens from industry for 
irradiation studies. 


Exports to Russia. W. G. Pye Ltd. have 
completed delivery of nine argon chro- 
matographs, worth some £7000, to the 
Soviet Union 


First boiler for Indian Point. The first 
of four 60-ton heat exchangers for the 
275 MW pwr Consolidated Edison plant 
has been delivered by the 
Babcock & Wilcox Co 


makers, 


Berkeley equipment. The GEC is to sup- 
ply a power-operated manipulator to the 
CEGB to form part of the laboratory 
equipment being installed by the main 
contractors, H. M. Hobson Ltd. 


Graphite at Dounreay. The special bora- 
ted graphite blocks for the fast breeder 
reactor were made and machined by 
The Morgan Crucible Co. Most of the 
blocks contained 0-3° 
contained 5° 


boron but some 
and altogether some 500 
different patterns were machined. 


Saving time. The US National Bureau 
of Standards is using high-speed compu- 
tation in the preliminary stages of de- 
signing the core of a high-flux research 
reactor. Of the two codes being used, 
one, Wanda, is solving in two minutes 
what would take two or more days by 
hand, and the other, pp@Q, solves two- 
dimensional problems which would be 
impossible to solve by hand. 


Russian ideas. Copies of original Rus- 
sian patents and special translations are 
now available in the UK from the Tech- 
nical Information Co. 


Cheaper polythene. Alkathene, ICI’s 
brand of polythene, and its compounds 
have been reduced in price by 3d. per lb. 


AEA’s artificial element. The Authority 
has perfected a process to extract from 
waste fission products, the element tech- 
netium which cannot be obtained from 


natural sources. To produce sc je ¥ 
grams of pure technetium over hun 
dred tons of waste had to be pri 


New electronics subsidiary. So is 
be able to participate on a bigger ndus 
trial scale, Lockheed Aircraft C. por 
tion have formed a new compa 
Lockheed Electronics Co. 


Fuel fabrication. The Electric Res «tance 
Furnace Co. Ltd. has received an orde 
from the AEA for six Efco-Li dbere 
furnaces which will be used for th. hea: 
treatment of fuel elements. 


New contract form. A new mode! for 
of General Conditions of Contract has 
been prepared by the Joint Committee 
of The Institution of Mechanical ! ngin- 
eers and The Institution of Electrica 
Engineers, for use in export work 


New films. Shell-Mex and B.P. Ltd. have 
just issued two new films; *‘ An Industrial 
Notebook on the -Generation and Distri- 
bution of Electricity’ which fully covers 
the problems of shipping the boilers for 
Bradwell; and ‘ Liquified 
Gases in Industry’ 
plication of 


Petroleun 
which shows the ap- 
protective atmospheres 
heat treatment furnaces. 





WELDING TECHNIQUES. Meritus (Bar- 


net) Ltd. have recently opened this 

demonstration workshop to assist users 

in the most efficient use of their 
machines 


New primer for CEGB. A _ graphite 
primer, PA21, made by Federated Paints 
Ltd. has been approved for use on the 
inside surfaces of the gas circuit al 
Trawsfynydd power station. 


Marine coordination. To unify produc- 
tion and other technical activities, the 
North Eastern Marine, Parsons Marine 
and George Clark shipbuilding compan- 
ies have become the Marine Division ol 
the Richardsons Westgarth Group 


UK film in the States. 
shipped l2cwt of their 
nuclear photographic emulsion’ lo 
America for recording particle 
at over 100,000ft in the Caribbean 
atmosphere. 


Ilfords have 
special G.5 


activily 
Fuel elements. Westinghouse is expanding 


its nuclear core manufacturing labora- 
tories to provide additional development 
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Simplifix couplings form a perfect joint on almost 
a any kind of tubing including those with verv thin walls. 
the All that is required is tightening with a spanner — 
arine no special work is required on the tube and the anti-friction 
npan- 


washer prevents the tube twisting when the nut is tightened. 

Simplifix couplings are suitable for all pipe line systems 

up to 2” o.d. In a wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 

pe Write for further information and fully illustrated catalogue. 
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LOOKING 
AHEAD 


MONDAY | FEBRUARY 


Industrial Separation of Isotopes K. D. B 


Johnson, MA, BSc, Society of Chemical 
Industry 6.30 at 14 Belgrave Sq., London, 
SWl 


- 


TUESDAY 2 PEBRUARY 

The Potentialities of Nuclear Power P. T. 

Fletcher, CBE, BSc, MICE, MIMechE 

MIEE, Deputy Managing Director, Develop- 

ment & Engineering Group, UKAEA, the 

Institution of Plant Engineers 7.00 at the 

Royal Society of Arts, John Adam St.. 

London, WC2 

Industrial Metering the Institution of Plant 

Engineers 7.30 at the White Lion Hotel, 

Church St., Peterborough 

WEDNESDAY 3 FEBRUARY 

The exchange of Deuterium between Hydro- 

gen and liquid Ammonia P. J. Bourke and 

Lee. The Institution of Chemical En- 

gineers 6.30 at the Midland Hotel, Birming- 

ham 

FHURSDAY 4 FEBRUARY 

Polyurethane Foams; their contribution to 

Heat Insulation J. M. Buist, BSc, AMIF, 

and R. Hurd, BSc, the Institution of Re- 

frigeration 5.30 at the Institute of Marine 

Engineers, The Memorial Bldg., 76 Mark 

Lane, London, EC3 

FRIDAY 5 FEBRUARY 

The Future of Chemicals 
The Levinstein Memorial Lecture, L. 

Williams, the Society of Chemical Indus- 

try 6.30 at the Large Chemistry Theatre, 

The University, Oxford Rd., Manchester 

SUNDAY 7—SATURDAY 20 FEBRUARY 

Digital Computer Course. Directed by Dr. 

Andrew Booth the course will be held in 

London by the British Council 

TUESDAY 9 FEBRUARY 

Problems in Chemical Engineering Main- 

tenance Fa feale, MEng.AMICE, 

MIMechE, the Institution of Plant Engin- 

eers 7.15 at the Engineers’ Club, Albert Sq., 

Manchester 

WEDNESDAY 10 FEBRUARY 

Uses of Aluminium in Engineering the Insti- 

tution of Plant Engineers 7.30 at Taypark 

Hotel, West Ferry, Dundee 

Planned Maintenance Preventive Schemes 

H. Voss, the Instution of Plant Engin- 
7.15 at the Grand Hotel, Broad St., 


from Petroleum 


cers 
Bristol 


WEDNESDAY 10—THURSDAY 11 FEBRUARY 
Gas-cooled Reactor Symposium. Delaware 
Valley Section of the American Nuclear 
Society at Philadelphia, Pennsylvania, USA 
WEDNESDAY 10 FEBRUARY 

Uses of New Metals Prof. Ball. Women’s 
Engineering Society 7.00 at Hope House, 
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NEW 
APPLICATIONS 
Using a _ vibrating 
hopper, uranium 
slugs are fed into a 
Scrivener centreless 
grinder which has 
an output .of sev- 
eral thousand pieces 
per hour. To meet 
the requi. sments 
for the control of 
toxic dust this 
standard machine is 
completely shrouded 


45 Great Peter St., Westminster, London, 
l 


SW 

THURSDAY 11 FEBRUARY 

Measurement, Automatic Control and Data 
Reduction as applied to a Cyclic Plant A. H. 
Doveton, AMIEE and K. C. W. Pedder The 
Society of Instrument Technology 7.00 at 
Manson House, 26 Portland Pl., London, W1 
Selection of Electric Motors for Industrial 
Purposes H. C. Ruffle The Institution of 
Plant Engineers 7.00 at Roadway House. 
Oxford St., Newcastle-upon-Tyne 
Electronics J. Siddon The Institution of 
Plant Engineers 7.30 at the Station Hotel, 
Chesterfield 

THURSDAY 18 FEBRUARY 


Some Experiences with Chemical Engineer- 
ing Plant J. C. Veale, MEng, AMICE. 
MIMechE, AMIMinE, MlInstF, The _Insti- 
tution of Plant Engineers 7.30 at the Castle 
Hotel, Blackburn 

MONDAY 22 FEBRL 

Modern Welding “Methods R. T. Andrews 
The Institution of Plant Engineers 7.30 at 


the Hotel Leofric, Coventry 

MONDAY 22—FRIDAY 26 FEBRUARY 

First Engineering Materials and Design Ex- 
hibition at Earls Court, London, SW5 
fUESDAY 23 FEBRUARY 

Backscatter va” of Wall Thickness Mea- 
surement D. F. White, BSc, ARCS, AlnstP 


and L. E. Taylor, ABritIRE, and, 
Ultrasonic Resonance Method of Wall 
Thickness Measurement M. U. James, 
\MIEE, The Society of Instrument Techno- 
logy 7.00 at Manson House, 26 Portland 
Place, London, W1 


LOOKING FURTHER AHEAD 


MARCH 2 
The Role of Formal Education and Train- 
ing in Nuclear Power Developments (Dis- 
cussion) The Institution of Mechanical 
Engineers 6.00 at 1 Birdcage Walk, West- 
minster, London, SW1 

MARCH 9 

Recent developments in heat transfer O. A. 
Saunders. The Institution of Chemical En- 
gineers 7.00 at the Houldsworth School of 
Applied Science, University of Leeds, Leeds, 2 
MARCH 14-25 

Course on Sanitary Engineering Aspects of 
Nuclear Energy Robert A. Taft, Sanitary 
Engineering Centre at Cincinnati, Ohio, USA 
MARCH 16 

The Simulation of a Large Chemical Plant 
on an Electronic Analogue Computer A. H. 
Doveton. AMIEE and K. C. W. Pedder 
The Society of Instrument Technology 7.00 
at Manson House, 26 Portland Pl.. Lon- 
don, W1 

MARCH 17 
Prospecting for 
Hale, 
Technology 


Radioactive Minerals F. H 
AMBrit IRE, the Soc‘ety of Instrument 
7.15 at Nottingham and Dis- 


and production facilities for fuc ele. 
ments and core components. An _addi- 
tional facility is nearing complet 
house a newly formed group—th Nw. 


=) 


clear Components Development Lab. 
oratory. 

More processing, The Kerr-McK In- 
dustries Inc have received a co itract 
from the AEC for uranium conce titrate 


for their 300-ton-a-day mill at Shi; rock 
The contract, operating from Nov. nber 
| last, will run to June 30, 1965. 


Nuclear training. The AEC has acc pted 
applications for 237 fellowships for the 
1960-61 academic year in three pro. 
grammes which offer graduate tra ning 
in specialized fields relating to nuclear 
energy. 


trict Technical College, Burton St, Notting- 
ham 
MARCH 21-22 


The Computer in Production an informal 
discussion and visits to computer centres. 
Applications to The Secretary, The Institu- 
tion of Mechanical Engineers, 1 Birdcage 
Walk, Westminster, London, SWI 

MARCH 29-31 

Symposium on chemical process hazards 
with special reference to plant design, the 
North Western Branch of the Institution of 
Chemical Engineers. Details to be announced 
later 


MARCH 29—aPRIL 1 

Symposium on Fatigue of Welded Struc- 
tures The British Welding Research Asso- 
ciation and the Engineering Department. 
Cambridge University. Further details the 
BWRA, Abington Hall, Abington, Cambs 

APRIL 6-9 

International Mineral Processing Congress 
and Exhibition at Church House, Westmin- 
ster, London, SWI 

APRIL 15 

Physics of the Nucleus and 
Measurement Technique 

University of Innsbruck. 
Leopold-Franzens-Universitat, 
Innsbruck, Austria 

Nuclear Physics (12 week course) Bruns- 
wick Technical University. Applications to 
Technische Hochschule Braunschweig. Pockel- 
strasse 4, Braunschweig, Germany 


Radioactivity 
(1S week course) 
Applications to 


5) 


Innrain 52, 


MAY 3-13 

Mechanical Handling Convention and [x 
hibition at Earls Court, London, SWS5 
may 5 

Direct Conversion—lts Physics and Appli- 
cations Donald H. Loughridge of GM 
Research Laboratories at Northwestern Uni- 
versity, Evanston, Illinois, USA 

JUNE 13-15 

International Powder Metallurgy Confer- 
ence. Metal Powder Industries Federation, 


American Institute of Mining Metallurgy & 
Petroleum Engineers at New York, USA 
JULY (Date to be announced later) 

Third International Conference on Medical 
Electronics to be held jointly in London by 
the International Federation for Medical 
Electronics & The Institution of Electrical 
Engineers 

JULY 21-27 

Third International Conference and Exhibi- 
tion on Medical Electronics. Held jointly by 
the International Federation for Medical 
Electronics and The Institution of Electrical 
: ngineers at the Empire Hal!, Olympia, Lon- 
don 


MAY I19—JUNE 4 1961 
British Trade Fair and 
Sokolniki Park of Culture 
USSR 


Exhibition at the 
aid Rest, Moscow 
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ock & 
~ Harwell top research scientists have freely acknowledged * that recent improvements in the IN 
me ° ‘ ° i 7 
operational efficiency of Zeta owe much to the introduction of a corrugated stainless steel e * m4 
pled liner inside the aluminium ‘torus’. Having decided to use such a liner, they turned to be 
the Teddington engineers who, out of their experience in adapting their bellows expansion joints 
pro- ° . . ° e 
ahs 10 various demands in a wide field of industry, produced exactly what was required for 
lear satisfactory running over long periods. 
In a paper read before the I.E.E. on 29/30 April 1959 by Mr. J. T. D. Mitchell of the U.K.A.E.A., Harwell 
In Zeta, experiments towards controlling fusion 
mG have resulted in gas temperatures of several 
million degrees centigrade being achieved for 
il millisecond periods. View showing the torus. 
(res. t 
utu- ns 
cage : 
This stainless steel liner has improved opera- Nees Sas 
tional characteristics and requires less main- ee 
.~ tainance than the original aluminium liner } 0 
n of system. Here is part of the twelve welded ; ats, 
iced sections of Teddington stainless steel bellows b 3 
tube of wall thickness 0-017"; it has 24 con- f 
volutions per inch of a depth of 0-75’. The 
aut bellows is 38 inch bore and the whole toroidal 
ent, bellows assembly has an axial length of 37 
the teet and an electrical resistance of U-U2 ohms. X 
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SEND FOR HANDBOOK 
li R. 23 
wa Illustrated descriptions are 
given of the many and 
varied problems that 
Teddington Bellows Expan- 
cr- sion Joints can overcome. 
m, If you did not secure your 
& i copy at the Engineering 
Exhibition, please write 
' I for one. 
by | 
cal 
Teddington Bellows are produced in technical collaboration with the Solar Aircraft Co., U.S.A. 
il | ' 7 
al | I ; 
n = 
STAINLESS STEEL BELLOWS ey 
TEDDINGTON AIRCRAFT CONTROLS LTD. (Industrial Bellows division) BASS 1/4. ‘pe 
7 Ammanford, Carms. Tel.: Ammanford 2255 ae “isk 
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NAMES 


IN THE 


NEWS 


Some senior executives of Union Carbide 
Limited have been moving around. Mr. 
L. E. Whitmore has become director and 
general manager of the Polyethylene 
Division; Mr. J. F. Widman, previously 
director of marketing (chemicals) has be- 
come director and general manager of 
the Chemicals Division; and Mr. R. 
Wilson has been appointed director and 
general manager of the Alloys Division 


-| 






R. E. BURNETT 
moves up in Marconi 
Instruments 


Mr. R. E, Burnett, MA(Oxon), AMIEE, 
AlnstP, general manager of Marconi 
Instruments Ltd., has been elected to 
their board and appointed managing 
director of the company. 

Mr. K, R. Simmonds, BSc(Eng), AMIEE. 
has been appointed general manager of 
the International Rectifier Co. (Gt 
Britain) Ltd. 

M.. Bryan Harris, a graduate in metal- 
lurgy from the University of Birming- 
ham. has been appointed to a TI Re- 
search Fellowship for work in the phy- 
sics and chemistry of sol ds at the Caven- 
dish Laboratory, Cambridge. 

Three Vitro executives have been pro- 
moted to vice presidencies in the new 
Vitro Chemical Company; Mr. Richard 
C. Cole, now in charge of manufac- 


turing, Mr. Paul R. Kruesi, to look 
after research and development, and Mr. 
Malcolm H. McAllister who will also 
continue being president of Berkshire 
Chemicals Inc. 


Dr. VAN RENNES 
now with United 
Research 





Coming from the Research Laboratorie, 
Division of Bendix Aviation Corpora- 
tion, where he was supervisor of the 
Nuclear Technology Group, Dr. A. B. 
Van Rennes has taken over as vice-presi- 
dent of the Technical Division of United 
Research Incorporated. During the past 
eight years, Dr. Van Rennes has been 
consultant to US Government 
and industrial groups on nuclear reactor 
kinetics, control and instrumentation 


various 


? ® 


J. F. SCHUMAR 
will lead J. J. Hopkins 
metals research 





After acting as consultant to General 
Atomic’s John Jay Hopkins Laboratory 
for the past four years, Mr. James F. 
Schumar has been appointed Chairman 
of the Metallurgy Department of the 
laboratory. Previously he was at the 
Argonne National Laboratory where he 
supervised the development of fabrication 
techniques of noble metals leading to the 
production of fuel elements for the 
STR, EBWR, EBR and the Savannah River 
reactors. 


Mr. P. T. Williams has been appo ated 
Director of Navy Contracts in succe: sion 
to Mr. B. Pool, CB, CBE, who has aeld 
the post since 1948 and is now reti ing 
Before becoming director, Mr. Will ams 
was Head of General Finance, Branch | 
at the Admiralty. 
Following the reorganization within the 
Head Wrightson Group of Compa iies, 
Mr. G. P. Davidson has been appointed 
Managing Director of Head Wrightson 
Processes Ltd. The retiring managing 
director, Dr. R. C. Fisher will coni:nue 
to act as adviser to the board on nuclear 
research reactors and other nuclear pro. 
jects. 


J. BURKETT 
from Hawker Siddeley’s 
to NUCLEAR POWER 





Mr. Jack Burkett, FLA, has moved from 
Hawker Siddeley’s to join the staff of 
NUCLEAR POWER as the Assistant Editor 
He has been in the atomic energy field 
for a number of years, having been in 
charge of Information Services both at 
Hawker Siddeley Nuclear Power Co 
Ltd. and Rolls-Royce Ltd. Previously 
he was in Government service in Civil 
Aviation and with the Home Office 
English Electric Valve Co. Ltd. has elec- 
ted Mr. A. J. Young, BSc(Eng), MIEE, 
to the Board and appointed him man- 
aging director. 

The leader of the British delegation to 
the High Authority of the Coal and 
Steel Community, Mr, A. H. Tandy, has 
been appointed the UK _ representative 
to the European Economic Community: 
he is already the British representative 
to Euratom. 





CATALOGUES 


AND «. 


BULLETINS 


in 
ae watt: 


< 


Export information. Of interest to com- 
panies with large export interests is ‘A 
guide to the development and export 
financing bodies.’ This book, originally, 
produced by English Electric and now 
published by BEAMA (price 3s. 6d.) con- 
tains concise information on _ export 
financing bodies and export insuring 
schemes, either proposed or in operation 
Tick No 255 on reply card 


Liquid storage. Two new leaflets from 
Markland Scowcroft describes a wide 
range of cylindrical and _ rectangular 
tanks produced by them. Non-standard 


152 


tanks up to 10,000 gallons capacity can 
be fabricated and prepared for any type 
of lining. 

Tick No 256 on reply card 

Couplings. Leaflet from Allen Harrison 
& Co. gives sizes and other details of 
Kwik Joint couplings for use with water, 
oil, petrol, steam, gas, compressed air 
and chemicals. 

Tick No 257 on reply card 

New heat transfer medium. Thermex, a 
pale yellow liquid consisting of the 
eutectic mixture of diphenyl oxide and 
diphenyl, has now been introduced for 
liquid-phase and vapour-phase heating 
and cooling for a variety of industrial 
processes. 

Tick No 258 on reply card 

News around the world. Interesting pieces 
of information from many parts of the 


world have been included in the Autumn 
number of the CAC magazine which con- 
firm the increasing use of efficient ther- 
mal insulation. 

Tick No 259 on reply card 


Filter applications. Lavishly produced 
brochure from Auto-Klean Strainers des- 
cribes their comprehensive range of fil- 
ters and illustrates some of their more 
unusual applications for nuclear engin- 
eering, boilers, chemicals etc. 

Tick No 260 on reply card 


Helping the draughtsman. A new folder 
issued by Keith Blackman should be in 
the possession of every designer and 
draughtsman whose equipment include 
fans, blowers or exhausters. It clearly in- 
dicates the full range of standard input 
and discharge positions. 

Tick No 261 on reply card 
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The seal plug 


The FR Standpipe Seal Plug, the design of which is backed by several years of 


testing and research and covered by world patents, has been adopted by every 


major nuclear energy design group. Its main advantages are as follows: 


1 Suitability for any reactor fluid and any reactor 5 Can be provided with clearbore holes for flux scanning, 
temperature or pressure. control rod drives, etc. 
2 Top, bottom or side mounting. 6 A pressure lock prevents plug being removed until 


pressure is equalised above and below (e.g. reactor blown 


3 Can be mounted in any radial position. down or pile-cap machine coupled and pressurised.) 
4 Fitted or removed simply by lowering or lifting 7 A mechanical lock prevents plug being lifted until grab 
and hence this operation is extremely rapid. is correctly secured to plug lifting attachment. 


The Company would be pleased to draw up specifications of Seal Plugs to meet any given problems. 


Flight Refuelling Ltd 


Tarrant Rushton Airfield, Blandford, Dorset. Telephone: Blandford 501. Telegrams: Refuelling, Blandford 


Also at Ringwood Road, West Howe, Bournemouth, Hants. 
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The first full and factual 
account of the Windscale 
project— 


WINDSCALE 


Problems of Civil Construction 


and Maintenance 


by Stuart Sinclair, ™.1.c.w. 








With a Foreword by H. G. Davey, 
0.B.E., M.Sc., F.R.I.C., M.1.Chem.E. 


his book is written, with the full approval 

of the United Kingdom Atomic Fnergy 

Authority, by a Clerk of Works at Wind- 
scale. It is addressed mainly to civil engineers 
and construction personnel. as well as to those 
engaged in the expanding programme of nuclear 
power stations. [luwever. following the mishap 
which occurred in Pile Number 1 in October, 
1957, the eyes of many people were focussed on 
the Factory: and the book provides an account 
of how the lactory took shape and gives seme 
of the maintenance problems connected with 
this operation. 


CONTENTS : 


Choice of a Site*Site Clearance 
First Stages of Construction 
Construction of the Pile 


25s. 


Chimneys * Construction of NIT 

the Effluent Pipelines - Re- 

medial Work to the Biological 

Shields * Operation Blowhard FROM 
Day-to- Day Maintenance ALL 
Problems * Index + Half-tone 

and Line illustrations. BOOKSELLERS 


In case of difficulty at 26s. by post from George 
Newnes Limited, Tower House, Southampton 
Street, London, W.C.2. 
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Book Reviews 





Aqueous processing 
Progress in Nuclear Energy, Series Ill, 
Volume 2: Process Chemistry 1959: Per- 
gamon Press 579 pp Price £5 10s. 
The first volume in this series made an 
important contribution to the literature 
of nuclear process chemistry and this 
second volume brings the subject up to 
date with more valuable and exhaustive 
survey papers. In general they are chosen 
to illustrate processes of industrial im- 
portance at the present time and so this 
volume deals largely with aqueous pro- 
cesses 

The first three chapters discuss the re- 
covery of uranium and thorium from 
ores and the extraction of radioactive by- 
products such as thorium-230 (ionium), 
protactinium, and radium etc. The eight 
papers of chapter 4 are primarily devoted 
to a description of methods for the con- 
version of purified raw materials to a 


form suitable for metal fabrication. 
Whilst the processes are fairly well 
known, there are descriptions of new 


techniques. Thus the fluidized bed pro- 
cess for production of uranium tetra- 
fluoride is discussed by Jonke and Levitz 
and another paper by Brater and Smiley 
describes the direct reduction of uranium 
hexafluoride by hydrogen. 

Ullman briefly discusses in chapter 5 
the various factors which make up the 
cost of processing reactor fuels. Whilst 
this is a useful contribution to a subiect 
which so far has received less attention 
than it deserves, it is a pity that the edi- 
tors had not ensured a more exhaustive 
treatment. 

Chapters 6 and 7 are devoted to a con- 
sideration of solvent extraction and ion 
exchange processes, respectively. The 
former is probably the most important 
chapter in the book, as solvent extraction 
forms the basis of nearly all present-day 
large-scale separation processes. Particu- 
larly appropriate are the sections by Bur- 
ger and by Rigg and Wild on the effects 
of radiation on solvents. Other techniques 
which are not at present used in commer- 
cial processing are described in chapter 9. 

In chapter 10 on waste disposal Sad- 
dington discusses Windscale practice for 
high-level radioactive saltless wastes, 
whilst Sammon reviews solutions to the 
problem of low-level wastes. Roger and 
Fineman present American 
methods of handling waste. The produc- 
tion of kilo-curie sources of caesium-137 
at Windscale and methods for the separa- 
ation of neptunium-137 are covered in 
the final chapter. 

Whilst this book represents a valuable 


survey 


NUCLEAR POWER February 


addition to the literature of nuclear ro. 
cess chemistry and, as such, is stro \gly 
recommended, there are grounds for 
some criticism of the choice of su ject 
matter. Several papers tend to conta n a 


mass of undigested facts without a s iffi- 
cient attempt to provide a critical as: ess- 
ment. There are not enough descript ons 
of process equipment, with the excep'ion 


of the good paper by Jamrack, Logs:ail 
and Short on laboratory mixer-settiers. 
There is a need for good papers on the 
design of such equipment and perhaps 
the role played by special instruments in 
current plant. There is also a need for a 
review of the subject of criticality and its 
bearing on the design and operation of 
plant for the processing of fissionable 
materials. It is to be hoped that these 
subjects will be discussed in volume 3, 
but without producing a book any longer 
than this one. 


G. R. Hall 


Three more Geneva volumes 


Proceedings of the Second United Nations 
International Conference on the Peaceful 
Uses of Atomic Energy Her Majesty's 
Stationery Office, 1958 

Vol 6 Basic metallurgy and fabrication of 
fuels 720 pp £6 9s 

Vol 7 Reactor technology 844 pp £7 
Vol 9 Nuclear power plants Part 2 538 pp 
£6 5s 


The remaining two of the three volumes 
dealing with reactor fuels, coolants and 
structural materials are now published 
In volume 6 the scope of the section on 
basic metallurgy is very wide and covers 
the mechanical properties of uranium, 
plutonium and thorium as metal and 
alloys, behaviour and physical proper- 
ties of alloys in various combinations, 
irradiation effects and corrosion behavi- 
our. The latter sections deal primarily 
with fabrication of uranium fuels as 
metals, alloys, ceramics or oxide, and 
also with plutonium fuels. 

The major part of the companion 
volume 7 is devoted to the behaviour of 
fluids in reactors. Hydraulic aspects are 
concerned with circulation of liquid fuels, 
both aqueous and metallic, and liquid 
sodium coolant. Thermal aspects include 
heat transfer to gaseous, liquid, and 
mixed coolants. The remaining papers 
deal with irradiation damage and Wigner 
release, b.s.d., and design of fuel hand- 
ling equipment. 

Completing the world-wide compen- 
dium of data on power reactors (volume 
8 was reviewed last July), volume 9% 
deals mostly with concepts for future 
plants with conclusions drawn from ex- 
isting experimental power reactors. 
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V/orried about Corrosion ? 








Then write for 
this booklet 


It is one of a series giving 


information on the behaviour of 
nickel and Monel, Corronel 210, 
Ni-o-nel and Inconel corrosion- 
resisting alloys when in 

contact with many different 
corrosive media. The results of 
research and practical 
experience in both Europe and 
America are reported, and many 
examples are shown of these 


materials in use in chemical plant. 





APPOINTMENT OR DEPARTMENT 
NP 


y i 
- SEND THIS COUPON : 
‘ for a copy of WIGGIN t 
: NICKEL ALLOYS V. FLUORINE é 
H AND FLUORINE COMPOUNDS : 
: : 
I SC eT COMPANY G 
' ' 
| ADDRESS i 
‘ 
t £ 
: i 
| é 
: 7 
t a: 


Wiggin publications help in the choice of suitable materials. Our corrosion engineers have 
accumulated data on the performance of metals and alloys in most of the corrosive environments 
met in industry. Advice and information are freely given. 


‘Monel’, ‘Corronel’, ‘Ni-o-nel’ and ‘Inconel’ are Registered Trade Marks. 


HENRY WIGGIN & COMPANY LIMITED : WIGGIN STREET +: BIRMINGHAM 16 .-6-. 


' 
TGA/Clo 
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THERMAL INSULATION BY 


Throughout the years Newalls have 
built an enviable reputation in 
the insulation of conventional 
power stations. This specialised 
experience is now being drawn 


HINKLEY 

C.E.6.B, NUCLEAR POWER STATION 
upon on an ever growing scale in 
solving the complex problems of 
Nuclear Power Development. 
Recent contracts in this 
field reflecting Newalls 
supremacy are:— 


of the reactors. steam ratsing 
units, gas ducting. integral 

piping. etc., under contract to 
Babcock and Wilcox Ltd 


CHAPELCROSS 


U.K.A.E.A, NUCLEAR POWER STATION 


Under contact to Babcock 
ani Wilcox Lta., Newails are 
carrying out the insulatio. 
of the 16 steam raltsing 
units ana integral piping. The 
insulation of turbines. 
blowers, associated auxiliary 
equipment and piping is 
being carried out under 
contract to C A. Parsons and 
Co. Ltd 


BRADWELL 


C.E 6.B. NUCLEAR POWER STATION 


At Bradwell-on-Sea a further 
large contract fo; the 
thermal imsuluation of 
turbines. associuted auxiliary 
equipment and piping ‘(main 
and auxiliary turbine plants) 
nas also been placed by 
C A Parrons and Co. Ltd 
with Newalls. 


NEWALLS INSULATION COMPANY LIMITED 


WASHINGTON, CO. OURHAM. 
A member of the TURNER & NEWALL ORGANISATION. 
Offices and Depots at: 
LONDON GLASGOW, MANCHESTER. NEWCASTLE UPON TYNE. BIRMINGHAM, 
BELFAST DUBLIN. BRISTOL and CARDIFF Agents and Vendors in most markets abroad 


Head Office: 


At Hinkley Point. Newalls nave 
been entrusted with the insulation 
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James Booth & Company Limited are supplying some 300 
tons of extruded H.C. copper conductor for the magnet coils 
manufactured by Metropolitan-Vickers Electrical Co. Ltd., 
for ‘Nimrod’ Britain’s giant 7 GeV Proton Synchroton. The 
contract calls for over 1,500 bars of hollow copper, 23” by 
1?” in section with an oval hole through which water will 
be pumped for cooling purposes. Many bars are over 57 ft. 
in length, the longest copper section of this size ever pro- 
duced. To meet the requirements of the United Kingdom 
Atomic Energy Authority, each bar has to be completely 
free from twist and dimensionally accurate to within 


thousandths of an inch. 





JAMES BOOTH & CO. LTD. 
Brass and Copper Extrusion Division 


iM 


P.O. BOX 220 - DARTMOUTH STREET - 





Handling problems presented by the 57 ft bars were solved 
with the aid of a specially constructed truck and special 
lifting tackle. 





James Booth & Company Limited have played a leading 
part in the application of non-ferrous metals to nuclear 
engineering. Whatever the size or complexity of the project, 
Booths have the resources and experience to undertake it 
with success. 


If you make use of extrusions, large forgings, 
plate, sheet, strip, tubes or wire in brass, copper, or 
aluminium alloys, it will pay you to get in touch with 
James Booth & Company Limited. 


BIRMINGHAM 7 





ORM INGHAM 
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BUILT-IN FIRE RISK? 


Is the responsibility yours to avoid a built-in fire risk? 


Insulate of course—That is well worth while but do not build-in 
a fire risk by using an unsuitable method of insulation. You have 
only to investigate some of the disastrous factory fires of recent 
history to learn the value of this caution. 

Stillite thermal and acoustic insulation is completely fireproof, 
vermin proof, rot proof and damp repellent. Available in a range 
of forms for roof and suspended ceiling insulation, partitioning 
and as fire protection to vital support girders. 

If you have a responsibility for design or construction of valuable 
buildings let us send full details. 


ews ee 


— 


siihewtit 





STILLITE PRODUCTS LTD., Regd. Trade Mark 
Incorporating Jones & Broadbent Ltd. |5 Whitehall, London, S.W.|I. 
Whitehall 0922-7 and at: 231 St. Vincent Street, Glasgow, C.2. Central 4292 
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TEST RESULTS 


Stillite semi-rigid slabs in a 1” thickness proved to confer 
a2 hour fire rating on various types of suspended ceiling 
systems depending on method of attachment. 

Structural Steelwork: the indications from a small scale 
test undertaken by the D.S.I.R. show that structural 
steel protected with Stillite slab 2” thick should achieve 
a fire resistance of four hours in accordance with B.S. 
476. 

Details of tests available. 


CP A OPO a Oe a Se Cn Sen ame 


' To: STILLITE PRODUCTS LIMITED, 15 Whitehall, London, S.W.! J 
Please send details of Stillite Insulation for Fire Protection. 

| Please attach to letterhead | 

NAME | 

ADDRESS { 

i f 
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Beaver pre-loaded ball screws, up to 957 efficient, 


“operate at-52°C to over 400°C with no backlash... 





+ 


PRECISION GROUND 














RECIRCULATING BALLS 
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ws ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre- 
loaded ball screws. These ball screws achieve a minimum 
efficiency of 90%, and they can operate within a tempera- 
> 


ture range of —52° C to 400° C without lubrication, and up 


to 170° C when lubricated. 

Machined and ground to the highest standards of pre- 
cision engineering Beaver pre-loaded ball screws greatly 
increase transmission efficiency. They reduce the power re- 
quired for actuation by as much as 80%, when converting 
rotary drive into linear output or force input into torque 
output. By eliminating backlash, with pre-loading, they 
give precise control over very small increments of motion 
and a high response frequency. And when compared to 
conventional screw mechanisms, they provide a predictable 
operating life which is much longer, require much less main- 
tenance and give more trouble-free operation. 


Basic design application analysis 


Bristol Siddeley engineers make an exhaustive analysis of 
each specification. And each unit is specially designed for 
its particular application. Beaver ball screws are made 


Tim 
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automatically reversible or with controlled “‘no-back,”’ with 
multiple or single circuits. Beaver pre-loaded ball screws 
have been proved as the most efficient method of convert- 
ing rotary into linear thrust in over 2,700 engineering 
applications in many branches of industry. They have been 
designed already with rated operating load capacities of 
370,000 lb (825,000 lb maximum static load) but the maxi- 
mum potential operating load is, in most cases, limited only 
by the requirement. 


: Bristol Siddeley Beaver ball splines have been de- 
| veloped to eliminate the disadvantages of conventional 
| 
| 
| 


| 
| 
splines. The designs are very effective in minimising fric- | 

tion, particularly when high torsional and bending loads | 

are imposed during linear movement. | 
* Complete technical and manufacturing co-operation with Beaver 
Precision Products Inc., Detroit. 

For further information please write to J. B. Starky, Sales 
Manager (Beaver Products Division), Bristol Siddeley 
Engines Limited, PO Box 17, Coventry, England. 


BRISTOL SIDDELEY ENGINES LIMITED 
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GEARTIGHT UNIONS LIMITED 





ARE NOW 


THE MANUFACTURERS AND 
SUPPLIERS OF THE 


GEARTIGHT 


Patent applied for 


PLUG-LOCK 


ORIGINALLY DESIGNED BY BIRFIELD ENGINEERING LTD. 














* A PIPE CLOSURE ASSEMBLY FEATURING A UNIQUE SELF-LOCKING 
ACTION. 


+ A UNIT SUITABLE FOR OPERATION BY REMOTE CONTROL. 


oe OUR DESIGNS COVER SAFETY-LOCK REQUIREMENTS; WITH FACILITIES 
FOR ATTACHING ANCILLARY EQUIPMENT. 





GEARTIGHT UNIONS LIMITED 


94¢ SOUTH STREET - ENFIELD - MIDDLESEX 
ENGLAND 


Telephone : HOW 1881/6 Telegrams : Geartight, Phone, Enfield 
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HEAD WRIGHTSON PROCESSES LTD 


London and Sales Office: 20/24 OLD STREET LONDON ECI 
Head Office: The Friarage * Yarm * Yorks 


Offices at P.O. BOX IS9S SYDNEY * P.O. BOX 1034 JOHANNESBURG . P.O. BOX 2608 CALCUTTA AND P.O. BOX 706 HAMBURG 
Associates in the U.S.A., The Fluor Products Co., Los Angeles 22, New York, Chicago, Boston, etc. 
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The above photo shows the Analog Computing System which 
was purchased by Harwell and recently installed at the U. K. 
A.E.R.E. Winfrith Heath Laboratory at Winfrith, Dorset, 
England. This System consists of two fully expanded PACE 
231 R Computers, which are of great assistance to scientists 
of this world famous Research Center in their Nuclear Studies. 


Important types of Nuclear Problems that can be solved by 
Analog Computers include the following : Neutron-Flux Dis- 
tribution, Reactor Dynamic Analysis, Radioactive Fallout 
Predicting, Xenon Poisoning in Reactors, Reactors & Power 
Plant Simulation, Linear Proton Accelerator Design, and 
Diffusion Problems. 


Among the outstanding advantages that PACE can offer Nuclear 

Clients are 

* The experience and research facilities of Electronic Asso- 
ciates, world’s leading producers of Analog Computers for 
over 8 years 

*% High quality and reliability, evidenced by .01% linear and 
non-linear components - standard with PACE since 1954. 

* Ability to offer a wide range of linear and non-linear 
elements, together with all types of input and output 
equipment 

*® Built-in automatic features to ease programming and 
problem preparation, such as ADIOS (Automatic Digital 
Input-Output System), AERO (Automatic Read Out System), 
Automatic Problem Check, and new removable Modular 
Pre-Patch Panel 





| 


¥ 


race )ANALOG COMPUTER 


* E.A.I. sells over 300 systems each year, ranging in size 
from 10 to over 500 amplifiers, permitting it to maintain 
high quality at economic cost to clients. In the past two 
years 50 PACE Systems have been sold in Europe alone. 

Some of the European Nuclear clients who have purchased 

PACE, in addition to Harwell, are : 





FRANCE. U.K. A.E.A. Industrial Group, Risley 
Commissariat a l’Energie Atomique, 
Saclay HOLLAND. 


Lab. de Physique Nucléaire 
Univ. de Paris 


Philips Research Labs 
Reactor Centrum 


Cie Francaise Thomson Houston K.E.M.A 

GERMANY ITALY 

Brown Boveri Agip Nucleare 
Telefunken Ca Generale di Elettricita 
Kernreaktor Costruzioni Elettroniche e 


Technische Hochschule Darmstadt Automatismi (C.E.A.) 
Technische Hochschule Stuttgart 
Deutsches Elektronen- 


Synchroton ( DESY) 


SCANDINAVIA 

ASEA, Sweden 

Institutt for Atomenergi, Norway 
Rekeriaktibolaget 

Nordtjernan, Sweden 

Chr. Michelsens Instituut, Norway 
Atomenergi, Sweden 


GREAT BRITAIN 

Central Electricity Generating Board 
General Electric Co Lid 

A.E1. John Thompson Nuclear Co 








Skilled Application engineers from the E.A.I. European 
Computation Center in Brussels stand ready to assist European 
industries with their Computer Systems and Instrumentation 
problems. 


DETAILS OF OUR COMPLETE LINE OF PACE COMPUTERS AND INSTRUMENTS WILL BE SENT UPON REQUEST. 


ELECTRONIC ASSOCIATES LTD- Works and Head Office 


European Computation Center and Continental Sales Office - 43. rue de la Science Brussels 4 - Belgium 


; q Tel. 11.43.69. Telex PACE BELGBRU. 


Tel. Burgess Hill 2636. Telex PACE BURGESSHL 


Victoria Road - Burgess Hill - Sussex - England 
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STRUCTURAL 
PAINTERS LTD 


SAINT NICHOLAS BUILDINGS 
NEWCASTLE ON TYNE 


Also at 


WALSALL * GLASGOW : MIDDLESBROUGH 


Now engaged at 


WINDSCALE * RUGELEY «- KINCARDINE 
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The HINDLE H15 
Fluon-Seated Leakproof Gate Valve 


Illustrated below is a section of this unique valve. Fluon Seat: 

ensure a positive seal on both downstream AND upstream face: 
When closed 
removal of a 
bonnet bleed 
plug gives 
visible proof 
that 
the valve is 
NOT 
LEAKING 


Made in 
Stainless Steel 
and 

Carbon Steel 


Covered by 
British 
American 
French and 
Italian Patents 


We will gladly 
demonstrate this Valve 





anywhere 


JOSHUA HINDLE & SONS LIMITED 
Hindle House, Leeds |. Phone Leeds 30567 (4 lines) ° 
LONDON OFFICE: at any time 


157 Prince’s Gardens, Acton W3. Phone ACOrn 2471 
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As supplied exclusively for 


BERKELEY POWER STATION 








A.1.D. A.R.B. 
ADMIRALTY APPROVED 
3000 & 600 TYPE RELAYS 











WITH TRANSPARENT DUST 


COVER AND PLUG-IN BASE 
SIZE OF BASE 2}”x Ii" x}” 


NOW SUPPLIED AS FOLLOWS 


¢ 6 Change-overs Light Duty Transistorised to operate as low as 3 micro-amps 
¢ 6 Makes or 6 Breaks Heavy Duty A.C. Operation for: 6v. I2v. 24v. 50v. 110v. and 250v. A.C. 
* 2 Change-overs Heavy Duty * Double Wound Coils ¢ P.T.F.E. Insulation 

and 2 Change-overs Light Duty e Operate and Delay up to 5 Seconds 


A.D.S.RELAYS LTD 


89-97, ST.JOHN STREET, CLERKENWELL,E.C.I 
Telephone: CLErkenwell 3393/4/5 
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WESTON = 


Simple... 


MOVING COIL 


RELAYS 


The simplicity and reliability of relay control 





for a wide variety of applications has led to 
the ever increasing use of Weston Moving 
Coil Relays. Let us have a note of your relay 
problems and we will be pleased to advise on 





the most suitable model for any set of con- 
ditions. Enquiries should, if possible, be 
accompanied by full particulars of both 
control and local circuits. 

















All process liquid confined to 
metal housing, floating magnet 
and hollow iron indicator ball 
these are the elements of the 
Ekstrom Liquid Level Indicator, 
essential for the SAFE level in- 
dication of corrosive or toxic 
liquids or liquefied gases under 
pressure. A branch tube from the 
storage vessel carries a magnetic 
float. A separate glass indicator 
tube carries an indicator ball 
Adjustable electric or pneumatic 
alarm switches are available. 





This illustration shows a typi 
cal installation. An Ekstrom 
Level Gauge fitted to a tank 
containing liquid butane at the 
Luton worksof Vauxhall Motors 


ROTAMETER 


FLUID MEASUREMENT AND CONTROL 
FLOW-DENSITY- LEVEL 
ROTAMETER MANUFACTURING CO. LTD. Purley Way, Croydon, Surrey 
Telephone : Croydon 3816 


Illustrated is the Model S170. Other types include the 


Model $124, a magnetic contact relay which operates 
with a minimum power input of 0.004 microwatt 





and the Model S115, a miniature relay, which 
functions as an “on-off” switching relay. 





SANGAMO WESTON LIMITED 
ENFIELD - MIDDLESEX 


Tel: ENField 3434 (6 lines) & 1242 (6lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire, Port Glasgow 41151 
Brinches: London, CHAncery 4971 Glasgow, Central 6208 Manchester, Central 7904 


Newcastle-upon-Tyne, Newcastle 26867 Leeds, Leeds 30867 Liverpool, Cencral 0230 
Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 Bristol, 
E14 


Bristo! 2178) Southampton, Southampton 23328 
>W/67 
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BATTERY SPACE 
REDUCED BY HALF 





WITH THE NEW TUDOR 
HIGH PERFORMANCE 
STATIONARY CELL 


Savings of up to 50% in the space required for a 
stationary battery are made with the introduction of a 
new Tudor cell. A high performance sealed cell with 
Planté positive plates and pasted grid negative plates, 
separated by ribbed diaphragms of microporous Porvic, 
it is specially designed for trickle-charge operation. 
It is therefore the ideal cell for all stand-by applications, 
including emergency lighting in hospitals, cinemas, 
theatres and public buildings of all kinds, and auxiliary 
duties in both nuclear and conventional power stations. 
The design of the cell results in a lower internal 
resistance and therefore provides a very much improved 
high rate performance, making it eminently suitable for 
switch-operating duties where high rates of discharge 
are involved. 
With the great reduction of space required, and the 
renowned reliability and long life of its predecessors, 
this new Tudor high performance cell marks a great 
step forward in stationary battery design. 


| THE IMPROVED 
220)) | SAFETYLYTE EMERGENCY 
LIGHTING EQUIPMENT 


Tudor Safetylyte equipments are now being 
fitted with the new stationary cell. Charge and 
control cubicles are of improved design — the 
larger equipments being of folded sheet steel, 
and the smaller specially constructed for wall- 
mounting, employing automatic mercury relay 
in place of a contactor. 
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The new battery packs 
same amount of 
electrical capacity into 
approximately half the 
previously re- 
quired; it is available in 
a wide range of capaci- 
ties up to 400 Ah. 
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The old battery is at 
present in constant use 
in thousands of install- 
ations. Only thorough 
and extensive research 
and testing has enabled 
it to be reduced to up ‘o 
one-half its original size. WS 
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THE NEW 
SWITCH-TRIPPING 
EQUIPMENT 


Tudor switch-tripping units will in future be 
fitted with the new cell. The cubicles have also 
been redesigned, and are available in folded 
sheet steel or wooden cabinet construction. The 
charger can now be used for both trickle and 
quick charging. 





SS 


y 


4 
Y, 


WO 
SS 
N 





4 


















T 173A 


~@S TUDOR BATTERIES 


THE D.P. BATTERY CO. LTD, MAKERS OF KATHANODE AND TUDOR BATTERIES, BAKEWELL, DERBYSHIRE. TEL BAKEWELL 581-5 
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Fabricated © 


-S Platework specitication 





We specialise in welded or riveted fabri- 
cations in Mild Steel, Stainless Steel and 
Aluminium Alloys and pride ourselves on 
the attention paid to constructional details 
which ensure trouble-free service for the 
finished product. 


A typical example of our craftsmanship is 
the fabrication of Ducts of rectangular de- 
sign for Power Stations or Boiler Houses. 
They are accurately fabricated to suit your 
requirements. 


Our “‘ FABRICATED PLATEWORK ” Brochure fully describes 
our Service and is available on application. 






, G. ALLEN & SONS (TIPTON) LTD. 
P.O. BOX 4 -  TIPTON STAFFS 
Tel: TIPTON 1266 


— 


Typical examples of Allen’s Fabrication Service: Low Pressure Welded Piping for Exhaust Steam, Gases, Water, etc. Pipes and Ducts for Super 
Power Station Boiler Plant; Hoppers; Casings; Tanks; Flat Platework; Manipulated Platework of all kinds; Bed Plates and Frames for Machines, etc 


so Gee) 4 2 4 | 
ds 4 et 1 0) 4 Cr OCI a) 





Brand new and made to last, is this New Long Life 


Pressure Gauge by K.D.G. It is guaranteed not to have 


an error greater than -+ 1% of the full scale deflection ¥%& Stainless Steel Mechanism 
‘ ‘ ™ Heavy duty BOURDON TUBE design 
between 10 and 90°, of maximum scale reading, the * ae ee ee a, 
¥%& Easy to read dial layout 
remainder of the scale being within + 14°%. Conforming ¥* Safety Blow-out Dises 
~~ . .» _ . oa “ Extensive Life .. . at titi 
to British Standard Specifications 1780: 1951. * —" - a 


TV0p 
a‘ d: 


4 CRAWLEY Full details and specifications of the complete 


K.D.G. range are readily available from : 


43): K.D.G. INSTRUMENTS LTD., 


In association with Stow & Partners Ltd. 


MANOR ROYAL, CRAWLEY, SUSSEX ° Crawley 25151 
London Showrooms, Service and Sales: 100 Fleet Street, E.C.4 * Tel.: FLEet 5354/5 


i > 
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For ease of 
maintenance 


















s 


Specify : 
S 


ESTON \N 


SPLIT SEALS 


Ww CHARLES WESTON & CO. LTD. irwell Bank Works « Douglas Green - Pendleton - Salford 6 
* 4 Telephone: Pendleton 2857-8-9; Telex 66-255; Birmingham Erdington 5459; London Holborn 0414; Telex 2-2682 















\ 
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Specialists in Aluminium Alloy Plate and 


Structural Fabrications of all descriptions 


Heat Exchangers 

Pressure Vessels 
Structural Aluminium of 
all descriptions 

Smooth bore pipes and 
fittings up to 24” diameter 


Your enquiries would receive 
our immediate attention 


Illustrated is an 8” and 12” Bore Pipe Installation 
fabricated for the Ministry of Supply 


One of the first users of the Argon Arc welding E ° C . PAYTER 


process in the country, we again lead in the installa- 


tion of the Sigmette Fine Wire welding equipment & CO ‘s LIMITED 


which opens a new field in the welding of Aluminium 
and its alloys, Non-Ferrous metals and Stainless Steels MEETING ST., GREAT BRIDGE, 
TIPTON, STAFFS. Tel.: TIPTON 2121 



























HEATING UNIT fora 
HIGH TEMPERATURE 


VACUUM FURNACE with a 
Tungsten Rod Heating Element 












mounted on the Inner Molybdenum 


Radiation Screen 


For temperatures up to 1,700° C. 






MUREX LIMITED (Powder Metallurgy Division) 
RAINHAM ~- ESSEX - Telephone: Rainham, Essex 3322 

Telex » 28632 Telegrams : Murex, Rainham-Dagenham Telex 

London Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1 EUSton 8265 
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at the touch of a button 


S 





* Designed to aid the smooth transmission of 
power: to reduce friction to a minimum: to 
enable movement at “touch of a button re- 
sponse’—HOFFMANN Ball and Roller Bear- 
ings characterised by their dependability .. . 
Dependability under light or heavy loads; at 
low or high speeds: in extremes of temperatures: 
in dirt, dust, and fumes... 

Dependability that makes lubrication and main- 
tenance so little as to be negligible in time and 
cost... 

Dependability that springs from over 60 years of 
experience in designing and manufacturing ball 
and roller bearings . . . 

And this experience is available to all users of 


60006 


bearings. Where there is a problem Hoffmann 
will be pleased to help. 
\SS w»565  vié0Uwi @e >i *w éEe rv hqqryyspyoyqg ~~ ®.. 


Z/ 


WY 


MMMM. 


W 





Wed 


Hoffmann 


ball and roller 


Bearings 


THE HOFFMANN MANUFACTURING CO. LTD. 


CHELMSFORD, ESSEX Telephone : 3151 (seven lines) 


February 1960 
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PULSE HEIGHT 


ANALYSER 
TYPE H.S.100 


* Torsional delay line 
data storage with 
computer reliability 


* Resolution constant 
or proportional to 
amplitude 


* Background subtrac- 
tion 


* Analysis of pulses of 
either sign from | 
mV to 50 V 


* Binary and decimal 
storage 





* Both digital and an- 
alogue display 
% Storage capacity 2400 


digits *% Analogue readout and 
* High = stability and aa 8 86plnee 
linearity using either adding 
es machine or electric 

* Built-in precision test typewriter 


pulse generator 


* Total count scaler and accurate live time integrator 
both of which are available for use as separate units 


MARSH ALI. 
TWIN-CHANNEL PULSE 
GENERATOR MODEL T:P:G: 100 


Designed as a universal instrument for the development and general 
testing of electronic equipment. Extreme flexibility in use is achieved 
by virtue of the complete independence of the two channels apart 
from a common repetition frequency. The output pulses are fast- 
rising, of clean waveform, and at low impedance level. 

In addition to the facilities normally offered in a pulse generator, 
precise measurements of the resolution time of coincidence circuits, 
triggering characteristics of discriminators, and the overload per- 
formance of pulse amplifiers are readily made. 

pre-pulse is provided for the purpose of triggering auxiliary 
apparatus. 

The “A” and “B” channel output pulses are independently variable 
in amplitude, duration, risetime, delay relative to the pre-pulse and 
polarity. 

Pulses from the two channels may be additively mixed if desired 
so that they appear at a single terminal. 


> 


FOR COMPLETE DATA WRITE TO: 
MARSHALL OF CAMBRIDGE 
ELECTRONICS LIMITED 


THE AERODROME, CAMBRIDGE, ENGLAND 
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B-W Flowline Heaters... 















The illustration shows a recent batch of ‘B-W’ 65 KW 
electrically-heated units with their associated Control Panels. 
These Gas and Air Flowline Heaters are representative of the 
wide range of Barlow-Whitney custom-built process equip- 
ment supplied to the Nuclear and Chemical industries and 


heated by electricity, gas or other fuels. 


WRITE FOR FURTHER DETAILS QUOTING 
REFERENCE C260 


BARLOW-WHITNEY LTD., 2 DORSET SQUARE, LONDON, N.W.1. Tel: AMBassador 5485 Works: LONDON & BLETCHLEY 








ae =e = ad ; ; BMJ 





WE CAN CARRY OUT 
HYDRAULIC PRESSURE TESTS ON YOUR MATERIAL 


(to destruction if necessary) 


AT PRESSURES UP TO 


100,000 ... Ps. 


(Yes, we mean One Hundred Thousand Pounds per Square Inch.) 


CERTIFIED TESTS 
UNDER LABORATORY CONDITIONS 


Charles S. Madan & Co. Ltd. 
VORTEX WORKS, ATLANTIC ST., ALTRINCHAM 


Tele: ALTRINCHAM 2702 (3 lines) Grams: VORTEX ALTRINCHAM (Telex) 


ATLANTIC 
TELEX 66-105 A/B ALCH’M 





cmis8 
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EEL 
CASTINGS 


FOR INTERNAL PRESSURE WORK 


Turbine Casings, Steam Chests, Valves, 
etc., in carbon and alloy steels up to I5 tons 
weight and to any specification on 
ADMIRALTY, WAR OFFICE, LLOYD’S 
and other LISTS 


& ENGINEERING CO. LTD. 


Atlas Steel Works: Armadale, West Lothian, Scotland 
Telegrams: ‘‘Atlas Armadale, West Lothian’’ 
Telephone: 323 Armadale 











Ni 
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WATER 


is still in the foreground... 


However revolutionary the methods of 
producing power may become, water is still 
all-important ; and the need to give complete and 
lasting internal protection to water tanks 


in modern plants remains paramount. 


With a reputation consolidated over 30 years 
of successful use 

BITOTES Solution and Enamel 

prevents interior corrosion of all 

steel and concrete water containers and 
conduits. BITOTES cannot crack or pel 

and is tasteless and odourless when dry. 

It is fully approved for Fresh Water, Drinking 


Water, Demineralised Water, etc. 


May we send you details 


BITULAC LIMITED 


(PAINTS DIVISION) 


Collingwood Buildings, Newcastle upon Tyne, I. 
London Office: 189/199 Temple Chambers, 
Temple Avenue, London, E.C.4 
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you 
DON’T NEED 
‘ SPECIAL 








- . 
ee? - o7 
ee 
ie We EQUIPMENT OR 
Wy “7s 7 
. e e 
° * . 
“\ —.. FLUIDS TO CLEAN 
e es *. °. ° 
° : 46 
ro “ 
ne, ——_~ THIS AIR FILTER! 
ee . 
. 7 e* « °. 
e 4 ee e + 
cele o |e Heather Multi-Brush Air Filters can be 
“ ° hag \* e*| cleaned easily and thoroughly, without 
vle ye? al eo” special equipment or fluids, and still 
at ~~ © retain the initial filtering efficiency. In 
° e 3 = 2 " . 
e ee fact, maximum efficiency and minimum 
maintenance is the correct way to sum 





up this unique, low-cost filter system. 





A finely graded mesh of intermingling 
hair. specially selected to withstand the 
varying humidity and conditions of the 
dust-laden air, is used to trap impurities 
and dust particles from the incoming air 
stream. Periodically, the filter brushes 
can be cleaned simply by shaking or 
suction cleaning. 

* Write NOW for leaflet H38, which gives 
full details. 














SOPasIo pyc par? jah api ode > SPT PY Py oe) 7 

LED RAMTEC AES LEDGES ITED 

7 KENDALL PLACE BAKER STREET LONDON W.! HUNTER 1801 
H,F4 


for CATHODIC PROTECTION 


or WELDING INSPECTION 





call in MAPE L 


MAPEL 


METAL & PIPELINE ENDURANCE LTD., 


30 London Road, Woolmer Green, Herts. 
Tel: Knebworth 3083 Grams: Metaldure, Knebworth 















Other offices at London, Newcastle-upon-Tyne and Glasgow 


WORLD-WIDE SERVICE 
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PYROMETRY 
prevails... 


Higher Process temperatures de- 
mand accurate thermal control, 
ind reliable pyrometer sheaths and 
thermocouple insulators are now 
an essential. Thermal aluminous 
porcelain, mullite and pure re- 
crystallised alumina sheaths and 
insulators are used up to 1,500°C., 


1,700°C, and 1,900°C. respectively, 





tor temperature measurements 
in gas, oil and electrically heated @ Thermal Fused Alumina and Fused Magnesia powders and cements are also available. 
furnaces, flues and pipelines. @ We also manufacture an extensive range of Vitreosil Laboratory Ware. 


THE THERMAL SYNDICATE LTD. | 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND. Telephone: Wallsend 6-3242/3 





Lonpon, 9, BerKeLey Street, W.1. Telephone: Hyde Fark 1711/2 





"RESCOLASTIK 


SILICONE RUBBERS 


The most comprehensive range available 


TAKE ADVANTAGE of the technical re- 
sources and production facilities of the most 
modern silicone rubber plant in the United 
Kingdom. 

Prescolastik silicone rubbers offer the widest 
available range of compounds to meet the most 
exacting conditions. 






ws B. Prescolasttk Silicone 
saeeeil Rubber Sheet 

Uses: Gaskets, Seals, 

Diaphragms, Washers, 


Etc. 


General Purpose Grades 
Low Temperature Grades 
Low Compression Set 
Fuel and Oil Resistant Grades 


& A. Prescolastik Expanded Silicone Coated Fabrics 


Silicone Rubber 

Uses: Soft Gasketing, Vibra- 
tion Damping, Seals, Pads and 
Dampers 


High Tensile Grades 
High Temperature Grades 
dc. Prescolastik Silicone H.T.P. Resistant Grades 


Coated Fabrics Cellular Rubbers 
ted sn ety Guten, . 
Seals, Tapes, Ductings an wat ; 2 invi i 
ets Low Tanterene Designers and Engineers are invited to write to 
Coverings. us for technical data. 


Specialists in precision rubber engineering 


PRECISION RUBBERS LIMITED 


BAGWORTH, LEICESTER, ENGLAND 
Telephone: Bagworth 241 
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AUTO-KLEAN 


FILTERS ANYTHING THAT FLOWS 


AUTO-KLEAN MICO 
Combined self-cle: 1ing 
plate-type filter an 
paper filter giving oth 
defined mesh and 
micronic protectior for 
lubricating oil systems 
at flows up to 

6,700 gallons per h-ur, 


AUTO-KLEAN LOLOS 

Wire-wound filters for 

the protection of 

hydraulic systems at 

pressures up to 5,000 

Ibs. per square inch. 
v 


AUTO-KLEAN +. 
Self-cleaning plate- 
type filters for all 
liquids handling flows 
up to 150,000 gallons 
per hour and provi- 
ding positive defined 
mesh filtration with 
additional magnetic 
protection. 


AUTO-KLEAN CIRCO 
Self-cleaning strainers 
for water circulating 
systems handling flows 
up to 180,000 gallons 
per hour. 


AUTO-KLEAN KOTON 
Filters designed for 





nll 


AE ecm 





AUTO-KLEAN FLUSHFLO > 
Self-cleaning wire- 
wound filters for 

fully automatic 
protection of water 

and oil circulating 
systems at flows at up 





depth filtration to AUTO-KLEAN WYMESH to 400,000 gallons 
defined micronic limits Special gauze filters for per hour. 

for all low viscosity fine mesh protection 

liquids at flows up to at flows up to 42,000 





5,000 gallons per hour. gallons per hour. 
AUTO-KLEAN STRAINERS LIMITED 
ENGINEERS IN FILTRATION 


Cc = ess ie i 
ANU RIYO RI SLAE FAY 
LASCAR WORKS ° HOUNSLOW . MIDDLESEX 


AUTO-KLEAN MICOM - AUTO-KLEAN FLUSHFLO AUTO-KLEAN CIRCO Telephone: HOUnslow 7722 (10 lines) 





AUTO-KLEAN LOLOS AUTO-KLEAN KOTON AUTO-KLEAN WYMESH 








| 
C be Y Ss TA L P hd O S Pp bed O im s | Hilger & Watts crystal phosphors | 
| are highly efficient in detecting and 
| resolving X-rays and gamma-rays 
and so are well suited for use in pulse- 
height analysers. We grow them from 
very pure melts of thallium- 


activated sodium iodide, and their | 
potassium content is negligible. 
i 


We make a standard range of crystals 
whose sizes range from 3 in. in 
diameter and } in. thick, to 44 in 

in diameter and 2 in. thick. The crys- 


tals are mounted in metal containers 





which are lined with magnesium 


to increase their light output. 


HILGER & WATTS LIMITED 98 st PANCRAS WAY LONDON NWI Tel: GULliver 563 
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On me > 

le ing HIGH TEMPERATURE VALVE 

sth TYPE C505 

ior for 

stems . == 

hour, I This design has been introduced to meet 


the requirements for a valve to handle fluids 


gh 





and gases at temperatures up to and includ- 
ing 600°C. 


Sizes from 3” to I}” are available. These can 





be supplied as control valves for metering 
flow or as normal shut-off valves. 

The design is such that all types can be 
supplied with renewable seats and plugs, 
other features can be varied to suit custom- 


ers’ individual requirements. 


HIGH PRESSURE COMPONENTS LTD. 
SUNFLEX WORKS, COLHAM MILL ROAD, WEST DRAYTON, MIDDLESEX 


Telephone: WEST DRAYTON 2226-7 Telegrams: GYPONENT, West Drayton, Middx 











pos | ROLLED 


g and 


a STEEL 


n pulse- 


IN CARBON AND 
ALLOY STEELS 


their i 
; 


rystals Leaflet giving full details of 
1 manufacturing capacity 


‘. available on request 


fainers, | e QO () © 
m JOHN BAKER & BESSEMER LIMITED 


Kilnhurst Steel Works G.P.O. Box No. 3 
Rotherham Yorkshire Phone: Mexboro’ 
2154/7 & 3793 Telegrams: Tyres Mexboro’ 


x63 London Office 
Locomotive House, Buckingham Gate, 
London S.W.I. Telephone: Victoria 5278 





& : 
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THE ‘AIR KING’ 
PORTABLE HUMIDIFIER 


An efficient, easy to install, 
most attractive air-condi- 
tioning unit for Offices, 
Stores, Standards rooms, 
Laboratories etc., - in fact, 
everywhere that cool, clean 
air is essential. Beautifully 
styled, superbly made. 


temperature 
control 
and 

air conditioning 
in 

industry 














THE ‘AIR KING’ STATIC UNIT 


Efficiently safeguards property 
and products from damp air by 
eliminating mould, mildew, rust, 
decay and warpage. Modern in 
appearance, economic in opera- 
tion, compact and portable. 











AIR CONDITIONING UNITS 


Direct your enquiries to: 


B. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. Telephone: 53333 (PBX) 


OIL FREE 
COMPRESSORS 


DISPLACEMENT RANGE 1 to 136 c.f.m. 


In the Food Processing, Brewing, Chemical and 
Paper Industries, also for pneumatic instrument 
control, it is essential that the air is free from 
oil in both droplet or vapour form. The Ws) 
compressors use carbon rings and completely dry 
cylinders to achieve this purpose. 





Manufactured now for several years they have 
proved themselves successful in many industries. 


For further details please write requesting 
Leaflet Nos. 4, 20, and 28. 








wpa teev Sateen WILLIAMS & JAMES tencweers’ LIMITED 
GLOUCESTER «© ENGLAND 


TELEPHONE GLOUCESTER 24021-2-3 | TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER 
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I" Liguid metal 
electro-magnetic 
flowmeters 


Produced in our Surbiton factory, this flowmeter is de- 





signed to record accurate readings in conditions of varying 
temperature, flow, and turbulence without complications 
or bore restrictions. 


Applicable to many liquid metal circuits, this 1” normal 
bore flowmeter gives consistently accurate results. 





Perhaps this™experience and technical ability could be of 
value to your Organisation. The development and pro- 

duction of prototypes of such equipment is Palatine’s 
Write or telephone P YP . — 


PALATINE TOOL & ENGINEERING CO. (SURBITON) LTD. ""°™" ’°""" 


64-76 Brighton Road, Surbiton, Surrey Telephone: Elmbridge 7261-3 


ENGINEERS!! 


iS FORGED —s TO BRITISH 





STEEL & ; — 
a buyfrom ez: > 
y rw STANDARDS 
al and 
ument 
from 
@® KIRK S- 
ly dry 
+ have STAINLESS STEEL STUB NIPPLES 
stries. AND OTHER PRODUCTS 
| : ...andyou BUY BRITISH! 
| FABRICATED a 
PIPEWORK 2 — 
i 
IN STEEL, a 
STAINLESS oad 
STEEL AND 
oe vs & CO (TUBES) LTD 
a 
4 
Z — 74 82 PARADISE ST., LONDON, S.E.16 
a 
Z —s BERMONDSEY 3156 78 
wae —— 


WALSALL : MANCHESTER PONTYCLUN 


MALLEABLE TUBE FITTINGS . A , 
TO BRITISH STANDARD 1256 i ' - as British as the 
Flag 


THE HEART OF RELIABILITY 
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PROBLEM SOLUTION 












Process demands quick Installation of N.G.N. CU. 100 
regular access to a high Combined High Vacuum 
vacuum chamber Pumping Unit 


Simple, single-lever control (giving Rough 
Pumping, Fine Pumping, Isolation or Air 
Admittance at will) results from the inter- 
locked combination of Mechanical, and 
Electromagnetic Valve Systems. Lengthy 
operation without supervision; automatic 





Rotary pump s, diffusion pumps, valves, re-starting when power supply is resumed 
combined units —these are but a few from after failure, together] with immediate and 
the very full range of equipment now being automatic isolation of the 
produced for the High Vacuum industry High Vacuum Chamber 
by N.G.N..... our technical services are during periods when 
being increasingly used to assist and advise power is cut (voluntarily 
on problems of High Vacuum. Why not or inadvertently), are spec- 
make use of them—NOW. ial features of the CU. 100. 


N.G.N. FOR HIGH VACUUM 


High Vacuum Specialists and Electrical Engineers 
N.G.N. ELECTRICAL LIMITED 
~ 2 Avenue Parade, Accrington, Lancs. 


Telephone: Accrington 5611-2 
POWER STATIONS 
OF THE NEW AGE 





5 SIO 


The economy, safety and long life 
of Staveley Cast Iron Pipes need little 
more recommendation than their use 


under the trying technical conditions 








of Britain’s nuclear power stations. 


Whether carrying water, wastes or == Ga zc 
gas, Staveley pipes have withstood the 


test of years and benefited from every 


Ky 


forward step in cast iron metallurgy 


and manufacturing practice. 


Hinkley Point Power Station 


EEE cour casemoes 


Telephone: Chesterfield 7251 THE STAVELEY IRON & CHEMICAL CO. LTD., NR. CHESTERFIELD. 


180 Tick No 141 on reply card for further details NUCLEAR POWER February 1960 














—_— 


incs. 





SS 
——_——_ 
—— 


A 


\ 


WZ 


| 


\ 
WW 


ition 




















Regd T.M. applied for 





Are different 





Yes, Really different. 


The concept of ‘Low Heat Input’”’ 
metal-joining, pioneered and developed 
by Eutectic over 50 years, is based on 
the phenomenon of surface alloying 
discovered by the Company’s founder, 
J. P. H. Wasserman. 


Today, using alloys and techniques ex- 
clusive to Eutectic you can weld faster, 
safer, cheaper, using up to 50% less 
heat than with conventional high heat 


welding methods. 





% With Eutectic you can bond metals below the 
critical heat range, minimising cracking, distortion 
and embrittlement. 


% Although Eutectic’s ‘Low Heat Input’’ process 
is so different you can use standard oxy-acetylene or 
arc welding equipment, and save time, money and 
materials. 





LOOK AT THESE ADVANTAGES! 


% Eutectic’s unique range of well over 60 different 
alloys enables you to solve previously ‘‘impossible’’ 
repair and metal joining problems—often without 


dismantling and lengthy ‘‘downtime”’. 


% A constant stream of new developments from the 
largest, most modern research centres in the world 
devoted solely to fundamental metal-joining studies. 





SEE FOR YOURSELF! 


\\| Write now for your FREE copy of 

, wy \ Eutectic’s fact-packed | |2-page Weld- 

B I" ing Data Book. Ask our local Technical 

\ Consultant to demonstrate “Eutectic 
‘ Low Temperature Welding Alloys’’ 
— in your works and prove how you 
can REPAIR WELD SAVE MORE, 








| PLEASE SEND 1 
| []) Free copy of Welding Data Book 
i LJ 

1 [—] Technical Consultant for Free demonstration | 
! | 
Ly RISEN ERO eee ae As co en eed | 
1 

| I as on '9n5 95s <aickiesonkicgsauneweaiveenetseoeraes ] 
ae ae Se: | 
1 l 
|. Wasedensoseepscesactapestoasvessecessescsesoesseeetecwssiaes N.P.4.D.1. I 


eee con st sa Pe  taRr D Sen eee eR 


EUTECTIC WELDING ALLOYS COMPANY LIMITED 


NUCLEAR POWER February 1960 


NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDX. 
Telephone: FEL. 6571. 


Plants in London, New York, Lausanne, Paris, Frankfurt, Brussels, Vienna, 
Montreal, Johannesburg, Bombay, Melbourne, Tokio, Mexico City, Puerto Rico, 
Caracas, Lima, Sao Paulo and Buenos Aires. 


N.P, 
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Stabiliser Division VALLEY WORKS 


Courtburn 
efficient and economic welding of all cylindrical vessels. 
Remote controls with ‘stop’, ‘forward’, and ‘reverse’ 
are standard equipment, and speed indicators are 


40 VOLTS/SEC == 
AUTOMATIC CORRECTION 


—with the type 
TCVR voltage regulator 


The TCVR is a servomechanical automatic voltage 


regulator having the very high speed of correction of 


FORTY VOLTS PER SECOND. It provides an 
undistorted output, maintained constant within very 
close limits (normally +0.5%) from no-load to full- 
load, for wide variations in frequency and power factor. 
A wide range of models from 1.6 to 12 kVA single- 
phase, and 4.8 to 36 KVA three-phase. is available, 
to standard or tropical specification, in cabinets or for 
rack-mounting. Models are also available in which 
the output voltage is continuously adjustable over a 
wide range by means of a panel control. Regulators 
can be supplied to Services’ specification, and special 
models can be designed to order. 

For 


distortion 


high-speed, accurate stabilisation 


specify TCVR. 


without 





Claude Lyons Ltd. 





Rotators are essential for the 


available. 


Rotator sets are made in sizes of 2 tons to 200 tons 


capacity. 





Write for a complete catalogue to: 


POURTBURN ~~ 
PP OsiTicniws LiMiTED | 


Kempston 2341/2 


STANLEY WORKS, KEMPSTON HARDWICK, BEDFORD 





HODDESDON: 


COURTBURN 


accessories to the 


smooth, 












Type TCVR-7000. 
Rack-mounting 
version, 


Other products of Claude Lyons Ltd. Stabiliser Division 


BMVR: Motor-driven laboratory and industrial regulators ranging from 1-6 to 29 kVA 
single-phase, and 4-8 to 87 kVA three-phase. Constancy of output normally + 0-5* 
from no-load to full-load. No distortion. Speed of correction | Volt/Sec. A great 
variety of models, standard, tropical and militarised, for all applications. 


BAVR: Electronic stabilisers of very high accuracy, and very rapid response, with no 
moving parts. Input range 10°, to 5°, Output constancy + 0.15%. hree sizes 
200, 500 & 1000 VA. Exceptionally useful for control of chemical processes, heating, 


lighting, etc 


ASR: Automatic step regulators, small, inexpensive, and with sinusoidal output waveform. 
Two sizes : 1-1S kVA and 2-3 kVA. Input range - 10% to 5°,; Output constancy, + 24° 


ATC: Automatic Tap-Changing Transformers 
575 VA and 1150 VA. Input range - 20°, to 

adequate stabilisation for many types of 
regulators, e.g. in conjunction with BAVR 


a development of ASR Two sizes 
10% : output constancy, 5°. Provide 
apparatus, at low cost. Also useful as pre- 


We shall be pleased to send you full details of our entire range. 


HERTS - 


TELEPHONE HODdesdon 4541-4 





CL/47/£28 





welding trade ..... 
The illustration shows a model 
Adjustable Pipe Clamp. 


the pipes, and space can be left between the pipe 
for the weld filler as required. 


each light enough for the operator to handle 
ease. 
all sizes from 6 in. to 24 in. 
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612—Courtburn 
The clamp is holding and 
aligning two short lengths of 10 in. N.B. pipe. Ample 
accessibility is provided for tack welding all round 


ends 


This is one of the range of three adjustable clamps, 


with 


These moderately priced clamps will cater for 





1960 








burn 

and 
mple 
yund 
ends 


Mps, 
with 
- for 











EASUREMENT 
and COn' TT ROL. 


G. R. will be a familiar name in the control rooms of Europe’s Nuclear Power Stations. The staff of coal 
or oil fired Power Stations do not require to use the names ‘neutron flux’ and ‘nuclear fission’ ; these and words’ 
like ‘general radiological’ are important to Nuclear Power Station control staff ... so are ‘reactor flux stability 
and ‘demanded reactor power’. For the Nuclear Station operators the satisfactory performance of the 
reactors in relation to the demanded station power, will be integrated with that of the heat exchangers and 
turbines in the 


OVERALL AUTO-CONTROL SYSTEM. 


G.R. has been awarded the contract for the design and manufacture, in conjunction with C. A. Parsons & 
Co. Ltd., of the Automatic Control Instruments to be installed by the Nuclear Power Plant Company at 
Bradwell. 


general radiological Itd. 


NUCLEAR ENGINEERING DIVISION 
15-18 CLIPSTONE STREET . LONDON W.1. 


ONE OF THE murphy GROUP OF COMPANIES 
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TO DESIGNERS, PROTOTYPE & MAINTENANCE ENGINEERS 


AlG br Service 


ELECTRONIC COMPONENTS 


We produce a comprehensive range of high-quality 
Electronic Components. Consult our 
catalogue for your requirements. Our “By Return” Service 
will ensure immediate despatch of your orders. 


Radiospares Ltd. 


4-8 MAPLE STREET, LONDON, W.!1, ENGLAND 
Tel.: EUSton 7232-7 
Telegrams: RADOSPERES, WESDO, LONDON. Cables: RADOSPERES, LONDON. 






Less 


SERV RELY 


THERMAL 
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You can build any design of case, rack, console or cabinet you like, 
in any quantity you like, or have them built quickly for you— 
Imhof’s new IMLOK Manual tells you how! 42 pages with full colour 
illustrations give the whole story: show every connector and 
extrusion in detail: explain exactly what each is used for: give 
simple step-by-step instructions on how to make IMLOK 
frameworks, how to fit panels. The IMLOK Manual guides you in 
designing and using IMLOK and gives a wide range of examples— 
which have all been made with IMLOK. It tells you about finishes and 
accessories, and even simplifies ordering for you! Always have the 
new IMLOK Manual by you for designing, constructing and ordering 


always have the NEW |MLOK MANUAL by your side 








the imlok manual tells all! 


Alfred Imhof Ltd., Dept. N2, Ashley Works, Cowley Mill Road, Uxbridge, Middx. Uxbridge 6231 


Export & London Showrooms: 112-116 New Oxford St WCl Museum 7878 
IMHOFS AGENTS OVEARSEAS 
Australia: 
Led — ‘one tae Industries (Pty) Denmark: Tage Schouboe, New Zealand: Imarex Ltd., Auck!and C3 Switzerland: Walter Blum, Zurich 2/39 
Silsian: ‘@aant Gh Copenhagen N Norway: Birger Christensen, Oslo U.S.A.: Bud Radio Inc., Cleveland 3 
Gande. we gelec, ent Finland: Oy Scienta Ab, Helsinki Portugal: Projectos e Construcoes Lda.. Ohio ‘i 
} caesar easurement Engineering Ltd., Germany: Sunvic Regler GMBH, Solingen Lisbon Bric. Guiana: Davsons Caribbean 

Hollznd: J. Th. van Reijsen, Delft Sweden: Elektroniund AB. Malmo C Agencies Ltd.. Georgetown 
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ISOMANTLES 


for 
ATOMIC 
PLANT 


At atomic centres throughout the 
country, a wide range of standard and 
special Isomantles are in use. A con- 
siderable number of our standard 
heaters are used for the regeneration 
of rare gases. 









The specially designed Isomantle 
shown here, supplied to Glenfield 
and Kennedy, is for high temperature 
testing of giant valves. It was used 
for tests at 800°F. on the thirty-two 
valves of 60” bore now being installed 
at Hunterston Nuclear Power Sta- 
tion. The Isomantle is constructed in 
several sections, each being indepen- 
dently and accurately regulated by 
automatic temperature control. 





Please ask for latest catalogue on 
Industrial Heaters, and if you 


have a heating problem, you can . . ii— : 2 


be sure we are equal to solving it. + 
q 
Ciiiie 


Cc 
ACE ISOTAPES—Electric Heat- 
ERS ing Tapes for straight or spiral 
tracing of pipe lines. 








7 








ISOPAD LTD., Barnet By-Pass, Boreham Wood, Herts. Tel.: ELStree 28179. 


i toial ea) iselalemmetelggel-jle]ataa-1-jl-jt-lal 


TITANIUM 


Most people concerned with metals know what it 





is but not everyone is aware of what it can do. If you 
feel that you should know more about this light, 
strong and corrosion-resistant metal, then 

write for brochure on properties and forms to: 


TITANIUM METAL & ALLOYS LTD 


2 METAL EXCHANGE BUILDINGS 
LONDON E.C.3. TEL: MANSION HOUSE 4521 


WORKS: SHEFFIELD 
“ROLLERS OF MODERN METALS" 





(nue UE TRESS: RSE 
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ANCIENS ETABLISSEMENTS 


AUBERT 
ET 
DUVAL 


A. R. J. DUVAL, SUCCESSEURS 


41, RUE DE VILLIERS - NEUILLY SUR SEINE 


TELEPHONE : MAILLOT 88-30 - R. C. SEINE 56 B 1399 
ADR. TEL. : FALATLAS-PARIS - TELEX 20.655 


ACIERIE DES ANCIZES 


(PUY-DE-DOME) 






REPONDANT AUX EXIGENCES D 


ACIERS er ALLIAGES 
VE 
L’ENERGIE ATOMIQUE 





... for PLATE LEVELLING 


ot SWEEP Rory AN ALI) 


5 ROLL COMBINED 
PLATE BENDING & 
LEVELLING ROLLS 





Set-up 






RD Plate Rolling a 


This dual purpose Bronx Machine is specially designed for 
levelling plate up to 12ft. in width by I}in. in thickness, 
down to jin. in thickness. With the two outer rolls in the 
“up” position as shown in the illustration, the machine 
will also roll plate to a minimum radius of 2ft. The 
machine does not roll complete circles but will form 
sweeps, or radii, to a minimum half-circle of 4ft. diameter. 
Suitable, as it is, for both plate levelling and sweep rolling, 
it presents a most economical combination of machines. 


BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE 


TEL: LYE 2307/8/9 








aT 
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INSTRUMENT RACK PANELS 


We have pleasure in announcing our 
latest design of instrument rack 
panels. Available in standard sizes or 
alternatively manufactured to your 
specific requirements. For further 
particulars write today. Our Engin- 


eering Dept. will be pleased to assist 





you with any type of instrument 


problems. 





R. HUTCHEON DUTHIE & SON LTD 
18 DAVID ROAD, COLNBROOK, BUCKS 


Telephone: COLNBROOK 2206/7/8 


Bring your fabrication problems to SOUTHBOROUGH 








Ay 

g Sousa, 
& x <a . ETA} 3 
ee 


A.1.D, APPROVED 







. Fi . 
AN EXAMPLE OF A 
SOUTHBOROUGH FABRICATION 


Head Office & Works tHE SOUTHBOROUGH 
GROUP OF COMPANIES 


112-120, COOMBE LANF 
RAYNES PARK Southborough Sheet Metal 
LONDON, S.W.20 Works Ltd. 
WIMbledon 6311 (p.b.x.) 


Southborough (Weybridge) 


Branch Factory SHEET METAL WORKS LTD. Ltd. 
Telephone: Pilmore-Southborough Ltd. 
Byfleet (Surrey) 3366 DEVELOPMENT & PRODUCTION ENGINEERS 


Superspray Ltd. 
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‘MICRO’ ALIGNMENT TELESCOPE 
This equipiment has len successully used by 


— on = ...the United Kingdom Atomic 





Engineering Research Establishment in the 
construction of Experimental Nuclear Re- 
actors and the associated Projects ZETA, 
BEPO, ZEUS, ZEPHYR, DIDO and PLUTO. 
Also used by the leading manufacturing 
groups in the construction of Nuclear Power 
Stations, of the Power Supply Plan in Great 


Britain. 


Stts and checks ALIGNMENT 
PARALLELISM -SQUARENESS 
PLANE SURFACES 


The method of using this equipment for the above applications is 
available upon request, and for expert advice on your particular 


problem, please apply to Optical Tooling Engineers’ Dept. y IOBSON 


TAYLOR, TAYLOR & HOBSON, LEICESTER, England. AT 29 


SALAS 


VALVE S$) 


For SURE 
control of 
vital fluids 
in Nuclear 
engineering 


TAYLOR- 

















a, 


closure and simple maintenance are some of the advantages over conventional valves. 


SAUNDERS VALVE COMPANY Lint? go) 
Diaphragm Valve Division * CWMBRAN - NEWPORT - MONMOUTHSHIRE 


Diaphragm isolation of fluids from operating mechanism, sure 
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THE U.K. ATOMIC ENERGY COMMISSION CHOOSES. . . 


We are proud to announce a further repeat order for E.R.F. Vehicles 
for the extra heavy transport duties at Chapelcross and other Nuclear 
Power Stations. 

The Atomic Energy Commission operates E.R.F. vehicles similar to that 
shown here. Model 66RH E.R.F. Tractor Unit, fitted with 6-cylinder 
Rolls-Royce oil engine developing 200 b.h.p., and low load Dyson Trailer. 


Outfit Gross Wt. 75 tons. eg AGAIN 
E.R.F. LIMITED - SUN WORKS -: SANDBACH - CHESHIRE 


Directors: D. Foden, E. P. Foden, E. Sherratt Telephone: Sandbach 223 (5 lines) Telegrams: ERF Sandbach 






















Vacu-Blast is unequalled for 
weld preparation in the fab- 
rication of pressure vessels. 
Radiographic rejects can be 
reduced considerably by 

the use of Vacu-Blast for 
weld preparation and 
inter-pass deslagging. 


The critical require- 
ments imposed by 
Class | welding 
specifications 
necessitate the 
use of this mobile, 
dust free, grit 
blasting process. 





Demonstrations can 
be arranged at your 
works. 


" , “m \)) yy) yd 








Vacu-blast is the system to ensure complete recovery of abrasive 


VACU-BLAST LTD., wWeELLcROFT ROAD, SLOUGH, BUCKS.  sioudti”s4507/9 


PAG 
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MAKE LIFE EASIER 
with the PRICED 


STAINLESS STEEL 
STOCK LIST 


Look first at the largest and most comprehensive 
Stock List in the Country. Mill prices 
and foot/Ibs. weights are shown against 





ING, PROFILING 
® POLISHing SERVICE 













every item. The stock list is revised 
and mailed every sixty days. Write 
or phone for your copy today. 


ANY QUANTITY AT MILL PRICES. = 
AID-ARB approved. 
































TAYLOR STAINLESS METALS 


LTD. 
Buckingham Avenue - Slough « Bucks. Tel: Slough 23951 Miustsnd saics tice: 63. tomote Rew, Biresingham 2: Telr Midland 1430/9610 
BRITAIN’S PRINCIPAL STAINLESS STEEL STOCKHOLDERS 

WPS 22 












INDUSTRIES ATOMIQUES 


is the only international technical and indus- 
trial review printed in French, which specialises 
entirely in nuclear and related subjects. 


industri 
in H S rl e S INDUSTRIES ATOMIQUES is read by industrialists, engineers, technicians and 


chemists, heads of technical firms and by all those engaged in the world of science. In short, 


it is intended expressly for all specialists interested in research and in its practical realisation 
In view of its international character, INDUSTRIES ATOMIQUES is read and 
« appreciated in countries all over the world. 
0 m | 4 ul A & Up to date, more than 200 authors, all specialists, have honoured this review with their 





collaboration, and have contributed previously unpublished articles of high scientific value, 
abundantly illustrated. 

INDUSTRIES ATOMIQUES is a source of precise documentation, constantly being 
brought up to date. The international information and the list of suppliers to the atomic 


international review for the peaceful age é 
industries printed in its pages will be found invatuable. 


application of nuclear energy 
A RENE KISTER PUBLICATION 





Se ag ee eg Cal Dar aaa 
aes iain | Industries Atomiques Subscription form 
| Subscriptions can be paid in the currency of the country at any European post office. 
12 numbers per year | We desire annual subscriptions, starting from 
' — __ , to be sent to (surname, Christian names, or 
French francs . . . . . . 4,150 y 
firm’s name, and address) _——_ a a — 
Belgian francs . . . . . . 510! , _ - —_— 
Swiss franes. . ..... 35 | Method of payment - = ___. Date and signature: 
U.S. doll Spee Ras . , ny a ali ade a All ae 
—— oe ; (This form should be returned in a stamped and addressed envelope to 
Pounds sterling. . . . . . 3 NUCLEAR POWER, 3 Percy Street, London, W1.) 
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ENDECOTTS | 
Indie ~\ TEST SIEVES- 
Story 









No Crevices to trap 
particles, frame and wire 
cloth are joined as one. 


Guaranteed 
Accurate — 
Manufactured 
under licence 
from the British Standards Institution. 
Mechanical Sieving is ideal with Endecotts Sieves—several simul- 
taneous tests are possible with intermediate receiving pans. 


British, U.S. Standards and Tyler Equivalents are , 
readily available, many other international standards 
also supplied. 

*““ENDROCK”’ TEST SIEVE SHAKER 


saves valuable time and effort of skilled personnel, 
similar to manual motion but is more consistent 
having a regular mechanical action—a time switch 
controls the length of time for tests. 


We operate a Recovering Service—if sieving is 
important to your business, ring or write for literature 
—or for any advice you require—we'll be glad to help. 


ENDECOTTS (FILTERS) LTD 


Dept. A. Lonbard Road « London, S.W.19 = 
Telephone: LiBerty 8121/2 Telegrams: ENDFILT, LONDON 
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MERCURY-IN-STEEL 
TEMPERATURE INSTRUMENTS 


DIAL THERMOMETERS 
for Industrial purposes. 


DIAL THERMOMETERS 
for Diesel engine use. 


INDICATOR CONTROL 
THERMOMETERS 
with Electric Contact Head. 


MAX. or MIN. 
INDICATORS. 





TEMPERATURE 
RECORDERS 

Single or Dual Pen. 

Fixed or Portable Models 


TEMPERATURE 
CONTROLLERS 
Indicating and Non-Indicating 





Also a full range of BI-METAL and VAPOUR PRESSURE 
Temperature Instruments. 
Write for details 


THE BRITISH ROTOTHERM CO. LTD. 


Merton Abbey, London, S.W.19. Telephone: LiBerty 7661 (6 lines) 
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Guard the health 
of the welder wit 4 


The 
—— ce 


PORTABLE 
FUME EXTRACTC R 
UNIT 


Fumes from welding operations ca: be 
unpleasant, obnoxious, persistent - 1d 
under certain circumstances injuric is 
This applies particularly when work 
ing in confined spaces, affeci ng 
personal efficiency and general heai:h. 
The Secomak Unit is designed to re 
move these fumes from the vicinity of 
the operator and transfer them to 
a place where they will not be a 
nuisance, 


Orher applications of the Secomak 
Portable Fume Extractor Unit include 
the removal of foul air from tanks, 
ships’ double bottoms, etc., and the 
supplying of fresh air to men working 
in confined spaces anywhere, 


@ Removes fumes 
from welding 
operations 


@ Improves 
workmanship 


@ Induces fresh air 
to vicinity of 
ope ation 


@ Encourages 
increased output 


Write for Data Sheet 606/NP 
SERVICE ELECTRIC CO. LTD. 


HONEYPOT LANE, STANMORE, MIDDX. 
Tel: EDGware 5566-9 Telegrams: Secomak, Stanmore, Middx. 
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UKAEA 


ENQUIRIES INVITED 








PRECISION ENGINEERS 


fa) 
nt estate 
PLA e. 
v) Ss cial PUFPO?”'< oecial 
F aric cing vertices 
\E e e dle. 
s 5: @ nee a is Mult! Sein 
‘ LATHE ¢ Machin sr os ai \arern): 


* 

















SCREW MACHINE PRODUCTS LTD. 


Wooburn Green, Nr. High Wycombe, Bucks. 
Telephone: Bourne End 1444/8 (5 lines) 
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or all applications in 
Nuclear Power plants... 


. continue to fit 


FREMO STAINLESS STEEL 


bolts, nuts, screws 
and other fasteners 
with corrosion, 
contamination and 
heat resistant 


properties. 





Wy 





“a 


¥ \ 
beener® 


-# 


Oo: 


SA 
<4 


EREMO 


FREDERICK MOUNTFORD 
(BIRMINGHAM) LIMITED 


Fremo Works, Moseley St., Birmingham, 5 
Tel. MiDland 7984 PBX 
Grams ‘FREMO’ Birmingham 
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The sign 
of 
quality 


Limite? 








FOR 
REVOLUTIONARY 
DEVELOPMENTS 


IN THE 





FIELD OF: 





MICRO 
SWITCHES 





PRESSURE 
SWITCHES 


AIRCRAFT 
LIGHTING 
SWITCHES 








TERMINATIONS 


PLEASE CONTACT: 





M.B. METALS LTD. 
VALE WORKS - PORTSLADE - SUSSEX 
TELEPHONE NUMBER: HOVE 48623 
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Ruggedly built, but still 
mobile, the Muller Macrotank H 
is specially developed for 








on-site radiographic examination 
A in heavy industry, ship and 
bridge building, nuclear power 
private and refinery construction — 
wherever complete and accurate 
weld examination is essential. 
The small focus (2.3 mm.) of 
the Macrotank H gives really 
sharp definition, with a 
penetration of up to 2}” of steel 
with Pb screens in reasonable 
exposure time. It is low in cost, 
reliable in use, and backed by 
full service facilities which may 
be on contract if desired. We 
shall be glad to send you 
full details. 
The Macrotank H is a product 
of C. H. F. Muller, Hamburg. 


(O) 


Sole Distributors in U.K. 


RESEARCH AND CONTROL INSTRUMENTS LIMITED 


Instrument House, 207, King’s Cross Road, London, W.C.1. TERminus 2877 


RCLO4I6A 








HEAVY 
ALLOY 


supplied in densities 
16.8,17.0,17.5,18.0 8/66 (nominaiy 


@ for screening purposes 
@ for balance weights 








Broad beam absorption of Gamma-radiation 
from COBALT-60. Density: 16-8 g/cc. and 
18-0 g/cc. 





THE GENERAL ELECTRIC CO. LTD., Component Sales Dept., 
Osram Metals, East Lane, Wembley, Middlesex. Arnold 4321 











The above piece of G.E.C. Heavy Alloy was made for the 
United Kingdom Atomic Energy Authority. It weighs 660 Ib 
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UNION CARBIDE can now 
supply a number of the rarer 
metals, many of which are 
available in a very high 
purity grade 


fy) 











KJOS 


.. AND THEIR COMPOUNDS 





Over 70 compounds of the rarer metals 
are available and include oxides, 


nitrides, borides, carbides, chlorides, 


phosphides, sulphides, phosphates, A NEW LIGHT ON INDUSTRY 


selenides, acetylacetonates and 
carbonyls. Seeing industry through the eye of 
camera and projector, Turners oper- 
CATALOGUES OF DATA SHEETS ators bring a new light and a fresh 


= viewpoint to methods of staff re- 
giving the composition and properties of the 


cruitment, public relations, training, 


metals and compounds can be obtained on request. 


publicity and selling. All respond to 
the knowledge and experience that 


highly skilled operators put into.. 


oe a) ee ae 





FILM PRODUCTIONS 


Profit by Turners experience of 
industrial filming and photography. 
Write, call, or phone. 








UNION CARBIDE LTD. ALLOYS DIVISION Camera House, Pink Lane, 
103 Mount Street,London W.| Newcastle upon Tyne, 1. 
Telephone: Newcastle 2-5391. 


The term ‘Union Carbide’ is a trade mark 


60 NUCLEAR POWER February 1960 195 





Tick No 171 on reply card for further details 


FEeLAYS 


TO SPECIFICATION 


TX XA A A ODOIOIOOIOIIO OOO OOOO 
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° 
eee eeeeeeeeee 
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eee 


A AA AR 


POST OFFICE TYPE 
3,000 and 600 RELAYS 


Specialists in tropical and Services jungle finish. 
Guaranteed to full A.I.D. and I.E.M.E. standards. 
Prompt Deliveries Prototypes within 24 hours. 

Post Office approved. All relays guaranteed made in our own works. 


P.T.F.E. insulation now available. 


Manufacturers to H.M. Government Departments and leading Contractors 
L. E. SIMMONDS LIMITED, § BYRON ROAD, HARROW, MIDDX. 
TELEPHONE: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW 
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TEST SIEVE SHAKER 
for 


accurate 
particle size 
analysis 


Accurate and consistent results are the features 
required of a test sieve shaker for the sieve 
analysis of the particle size range of material. 
Simply vibrating or shaking test sieves by 

hand is not good enough for the standard of 
accuracy required these days. Vibration alone 
tends to aggregate rather than to segregate 
particles and shaking test sieves by hand 

is not only tedious but inevitably 

produces inaccurate results. 


The Inclyno Test Sieve Shaker incorporates 
a double movement that jolts and 
spreads the test material ensuring perfect 
segregation of the various particle sizes 
and presenting the maximum number of 
apertures for undersize particles to 

fall through each sieve. Three models 
available for all sizes of standard test 
sieves and supplied complete with motor 
and inbuilt automatic time switch 
covering test periods up to 60 minutes. 


INCLYNO 


Write or telephone THE PASCALL ENGINEERING CO LTD 
Crawley 25166 for 


List IN 3202 GATWICK ROAD + CRAWLEY - SUSSEX 
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Available in micro-editions. RESEARCH 
REPORTS OF THE U.K.A.E.A, 1947-1959. 
METALLURGICAL THESES from Sheffield 
University. BACK ISSUES of Nuclear Power. 
NUCLEAR ENGINEERING and other Technical 
and Scientific journals. 


These can be studied on the latest micro 
projectors : 


V.C. PERSONAL READER which will read card 
or fiche and can be carried around in a brief 
case, The cheapest Reader on the market. 


V.C. LEXICON READER an inexpensive Reader 
adjustable for both microfilm and microfiche. 


V.C. EXECUTIVE READER a high-quality two- 
way instrument designed for card, fiche, strip 
microfilm, etc 


Micro Methods Limited 
East Ardsley, Wakefield, Yorkshire, 
and at 17 Denbigh Street. London, S.W.1 


MMi 
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Apply ELECTROLUBE lubricants to 
all SWITCH CONTACTS and 
BEARING SURFACES of turret 
tuners, plugs and sockets, controls, 
gram motors, tape recorders etc. 


ELECTROLUBE lubricants are a 
British discovery—a scientific pre- 
paration—not “just another switch 
cleaner”’. 


ELECTROLUBE lubricants stay effec- 
tive for months. 


Make 


contact 
with 


LUBRICANT 


SUMMON 


ELECTROLUBE Brand No. | for 
light current applications, reduces 
fixed and relay contact resistance, 
stops audio interference increases 
h.f. and If. gain by 3 dB etc. 


ELECTROLUBE Brand No. 2 for 
sparking contacts and heavier cur- 
rent duties, operates under difficult 
conditions, reduces wear on con- 
tactors 3 to J 
times; increases Available in Plastic 
No. | 22/- nett trade life of battery SNORKEL 


No. 233/- nett trade Motors 8 times. Container | 


Supplies Only Through Electrical Wholesalers 
Electrolube and Snorkel are Registered Trade Marks of 
ELECTROLUBE LTD. 16, Berkeley Street, London, W.! 
24 hour ANSAFONE service. Tel. HYDE Park 0501 (5 lines 


IN 


- See)! | ||| 


— 
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Nuclear Power 


to QF 4 
See READER INFORMATION SERVICE N° = 35474 
SERVICE DE RENSEIGNE- 
MENTS POUR NOS LECTEURS Advertisements 
Il est souvent difficile au client 
publicitaire dindiquer dans un 
espace restreint tous les détails 
de ses produits. Dans le cas o% 
yous désireriez de plus amples 
renseignements a ce sujet, veuillez 
pointer e numéro approprié sur 
la carte ci-contre et envoyer cette 
derniére 0 NUCLEAR POWER. 


If you would like further information about any adver- 
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EQUIPMENT IDEALLY SUITED FOR 
THE NUCLEAR FIELD 


A complete range of the S.B.A.C. WIRING SYSTEM 


All types of CONNECTORS 
made to customers’ 


specifications. 


A.|.D. — Aprproveo — A.R.B. 


Your enquiries invited 


C.W.C. EQUIPMENT LTD. 


KINGS GROVE, MAIDENHEAD, BERKS. 


MANUFACTURING ELECTRICAL ENGINEERS 


PHONE: MAIDENHEAD 2275/6/7 TELEGRAMS & CABLES: DURAQUIP, MAIDENHEAD 
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TABELLEN 
DER 
ATOMKERNE 


(NUCLEAR DATA) 


By Dr. rer. nat. WUNIBALD KUNZ, Vienna 
and Prof. Dr. phil. JOSEF SCHINTLMEISTER 
Director, Institute for Experimental Nuclear 
Research, Technische Hochschule, Dresden. 


SECTION ONE: NUCLEAR PROPERTIES 


Vol. I The Elements Neutron to Tin 
465 pp. 305 fig. leatherette. Price £9.0.0 


Vol. II The Elements Antimony to Nobelium 
642 pp. 478 fig. leatherette. Price £11.2.10 
Size: 21 by 29.7 cm. 


SECTION TWO: NUCLEAR REACTIONS 
Two volumes with about 1200 pages 
and nearly 1000 figures (in preparation). 


Table headings in English, German and Russian. 


TECHNISCHES 
ZENTRALBLATT 
KERNTECHNIK section 


The KERNTECHNIK section of TECH- 

NISCHES ZENTRALBLATT carries each 

month clearly arranged and detailed papers from 
the international field. 

Each number has about 160 pages (15 by 21 
cm.) The annual subscription is £20.11.5, 
including a quick reference author and subject 
index. TECHNISCHES ZENTRALBLATT 
(KERNTECHNIK) can be ordered through any 

bookseller. 


Prospectuses and catalogues for literature in this 
field from the publishers 


AKADEMIE-VERLAG 


BERLIN 


Visit the 
LEIPZIG STATE FAIR 
28th February to 8th March, 1960 
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cee pipework is a job for 
specialists like ourselves. 
From the simplest 
component, such as the 
spectacle flanges for 
bias high-pressure ring type 
ce joints, illustrated above, 
‘ to the most complex 
installation of fluid 
handling equipment, we 
can provide a complete 
service, either working 
to your designs or 
designing to your 
requirements. Our advisory 
service is available without 
obligation. 


SIMMONS & HAWKER LTD 


SOUTHDOWN WORKS POINT PLEASANT LONDON, S.W.18 
BAS/SH/N 
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This impression of Trawsfynydd Nuclear Power Station by Mr. Basil Spence, Consultant Arch'tect to Nuclear Civil Constructors, 
shows how its design blends into the landscape of Snowdonia. 


Generating Plant for Trawsfynydd 


The whole of the generating, condensing and feed heating 
plant as well as the COs, circulators for the 500 MW Nuclear 
Power Station to be built by Atomic Power Constructions 
Ltd., at Trawsfynydd in North Wales, will be made by the 
Richardsons Westgarth Group. 


THE TURBO-ALTERNATORS, four in number, each with an 
electrical output of 145 MW, will be four cylinder machines 
of Brown Boveri design for a 65 per cent high pressure; 35 per 
cent low pressure steam cycle. The steam conditions at the 
turbine stop valves will be; H.P. 927 p.s.i.g. 715°F; L.P. 
290 p.s.i.g. 685°F. Each turbine will discharge through six 
exhausts into twin condensers. 


CONDENSING AND FEED HEATING PLANT. In addition to the 
eight turbine condensers, The Richardsons Westgarth Group 
are supplying the complete feed heating plant and also two 


dump condensers, each capable of handling 5% of the full heat 
output. 


THE TWELVE AXIAL-FLOW GAS CIRCULATORS will be of a new 
type designed and developed by the Group Engineering 
Division, and will be fitted six to each reactor at the lower 
ends of the boilers where they will handle CO, at approxi- 
mately 240 p.s.i.g. Each circulator will be driven by an 
induction motor of approximately 6,000 h.p. at a constant 
speed of 2,950 r.p.m., the gas flow being regulated by throttle 
valves in the main gas ducts linked to bypass valves in the 
re-circulating ducts. 


The large well co-ordinated resources of the Group make it 
possible for us to undertake this very considerable manu- 
facturing programme without prejudicing the ability of our 
Works at Hartlepool to build turbo-alternators and other 
plant for industrial users. 


The Richardsons Westgarth Group 


[\ Co-ordinating the land and marine activities of: 
G THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 


GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. 


ASSOCIATED COMPANY 


RICHARDSONS WESTGARTH ATOMIC LTD. 


ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS, WESTGARTH & CO., LTD., WALLSEND, NORTHUMBERLAND 
and at 58 Victoria Street, London, S.W.1 - 59 Mosley Street, Manchester, 2 - 75 Buchanan Street, Glasgow, C.1 
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GAS ANALYSIS FOR NUCLEAR PLANT 


MAY WE QUOTE YOU FOR INSTRUMENTATION TO DETERMINE :- 


H,O w CO, 
CO IN LAD 


CO, IN H,O 
LEAK RATE 


EQUIPMENT IS DESIGNED AND MANUFACTURED TO MEET YOUR SPECIFICATION 








THE INFRA RED DEVELOPMENT CO. LTD. sci cune Gumen ton 


TEL: WELWYN GARDEN 559! 










HYDRAULIC 
PLATE CURVING PRESS 


The press is made with dies varying from 3’ to 8’ long, 
but it will progressively curve plate edges of any length 
prior to rolling. The frame is of all welded steel construc- 
tion and has two or more upstroking rams and cylinders. 
These presses can be made to work from an existing 
hydraulic supply or supplied with electrically driven 
self-contained pumps. 


We also manufacture: 

High Pressure Hydraulic Plant for Shipyards, 
and Railway Workshops, Plate Bending Rolls, 
Punching and Shearing Machines, Continuous 
Finishing Presses for Silks and Rayons, Veneer 
and Plywood Presses, Cotton Bailing Presses, 
Die Spotting Presses, Pumps, Accumulators 
Valves and Intensifiers 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS 10° 


TEL: LEEDS 75481-2 GRAMS: “ RIVETTER LEEDS 10” 
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The miniature 
photoelectric unit 


Timing control panel 
for a large sequence controller 


An ignition sequence 
and flame failure 
unit assembled and 
pre-wired into a 
complete controller 






A standard timer 
showing withdrawable chassis 


By usING an appropriate Elcontrol unit, the plant 
designer or user can in many cases make a big advance 
towards automatic control of his machine or process. 

The principal Elcontrol divisions deal with: 

1. Photoelectrics 

2 Flame failure and Burner Control. 

3 Process and Sequence Timing. 

4 Fluid Level Control. 

New types of unit for modern industrial needs are 
regularly added to our list, which now also includes, 
batch counting, electrical overload control, weight con- 
trol, and of course no end of specials for individual 


= 
automation 
requirements. . 
SCOP - OY - SCOP L358 Lome es oe 


Many units now available in flame-proof versions. 







LCONTRO 





Appointed Agents Telephone 
MIDLANDS: A. M. Lock & Co. Ltd., Newborough Rd., Solihull. Shirley 5703 
N. WEST: A. M. Lock & Co. Ltd., Union St., Oldham, Lancs. Main 6744 
SCOTLAND: A. R. Bolton & Co., 3a St. Vincent St., Edinburgh 3. 32035 


GI write to ELCONTROL LTD., HITCHIN, HERTS. Hitchin 2411 
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NUCLEAR STATION 
AIR CONDITIONING 
BY THERMOCONTROL 


As installed at Berkeley and 
Hunterston Power Stations 
The economic approach to precision 


humidity and temperature control 
to any conditions within this area. 


was 


ROOM RELATIVE HUMIDITY 





) 0 x 90 
c 0 6 2 26:7 322 17-8 


With Air Conditioning Cabinets of the type illustrated, 
rooms up to 6000 cu. ft. capacity can be conditioned and 
with agreed installation layouts can be maintained to within 
+ 0-S°F, and + 0:75% R.H. by employing our electronic or 
electro-mechanical controllers 

This Climatrol unit can be located either in the condi- 
tioned room, with or without an air supply extension duct 
or outside the room with both return and supply air duct- 
ing. The unique arrangement of components permit com- 
hination and flexibility of application; and like other 
equipment by Thermocontrol is styled for appearance and 
engineered for performance. It is a practical and economical 
solution to year round conditioning requirements for many 
laboratories, test rooms and standards rooms when a close 
control of temperature and humidity must be ensured 

Our Specialist Engineers will be pleased to examine and 
recommend conditioning equipment for YOUR schemes to 
ensure maintaining stringent conditions at economic cost 


contro/ 


Thermo 


/MST. CO.LTD. 





automatically first for | 
design - engineering - installation 





THERMAL CONTROL INSTALLATIONS COMPANY LIMITED 
2-10 VALENTINE PLACE, BLACKFRIARS ROAD, LONDON, S.E.1 
TELEPHONE: WATERLOO 7356/7/8/9 
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CUip MECHANICALLY LOCKED No. 3 Type 


le OPEN STEEL 


—aowe,  QPFrLOURING 


gas works, fire escapes, 


etc. L 
Supplied with handrails 4 
and standards if desired. 





Our technical staff will be pleased to assist you 


BETTLES & SONS LTD., ARCWEL FACTORY 
STAFFORD ROAD, FORDHOUSES, WOLVERHAMPTON 
Telephone: Fordhouses 2278-9 
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THE “DAVISON” VACUMETER 


A Mercury Column Vacuum Gauge 
for accurately registering the absolute 
pressure within a Steam Condenser 








¥% Standard Vacuum Gauges in Central Electricity 
Generating Board Power Stations. 


%*% Exported throughout the world and used on Turbine- 
driven Steamships. 


DAVISON & CO. (HEXHAM) LTD. 


(ENGINEERS) 
HEXHAM - ON - TYNE 


Telegrams: ‘* Davison, Hexham.” 


ENGLAND 
Telephone: Hexham 7 
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from 1|/250th to 4rd h.p. 


UNIVERSAL 1/250 to } h.p. 
SINGLE, SPLIT-PHASE !/100 to 

| h.p. and CAPACITOR | /80 to 
1/6 h.p. 

3-PHASE 1/20 to } h.p. 
SYNCHRONOUS 1/100 to I /Ié6h.p 
SHADED POLE | /160 h.p. at 


We have been in 

the forefront of 
developing Fraction- 
al Horse Power 
Motors for the past 
25 years in the 


SHOLOW YIMOdGISUOH 


FRACMO 





industrial field, and 1,300 r.p.m. 
are able to meet the GEARED UNITS 0.125 to 
large variations 600 r.p.m 
in demand Torque up to 850 Ib/in. 
Seseeeeeeeeeeeaeaaae 

Send for 

illustrated leaflet 

No. AB57/G 


showing our 
range of motors. 


FRACTIONAL H.P. MOTORS LTD 


Rookery Way, N.W.9. Phone: Colindale 8022/3 4 
Also in Derbyshire 


DaF26N.P a UE 
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BRITISH MADE 





OVER 1,000,000 FEET of }” thick 
steel sealing strip has been secured 
to armour plate biological shields 
on Atomic Power Reactor Plants 
throughout the U.K. using the 


RAPID HAMMER cartridge 
powered stud driver—showing a 
saving of over 50,000 MAN 
HOURS. 

Details from Head Office and Works 


EXPLOSIVE POWER TOOLS LTD. 
HOPE STREET DUKINFiELD CHESHIRE 
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FOR 

ALL SURFACES 
WHICH MAY 
HAVE TO BE 
DECONTAMINATED 


\ 


\ tested 
& 
% and 


approved by 


A.E.R.E. 
HARWELL 


COMPREHENSIVE DATA ON 
CONTAMINATION DECONTAMINATION 
PROCEDURES CARRIED OUT ON 


ATOMICOTE 


FROM 


DETEL PRODUCTS LTD 


SOUTH RUISLIP 
MIDDLESEX 


RUISLIP 6041 /2 
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Tubings and Apparatus 
STAINLESS STEEL SILICONE PERSPEX 


RUBBER NEOPRENE PL. ae 
POLYTHENE P.V.C. NYLON 


Containers and Fabrications 


Catalogue upon request 


LABORATORY APPARATUS & GLASS BLOWING CO. 
77 GROSVENOR STREET, MANCHESTER | ARD 6409 
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jn this Nuclear Age of continual and exciting discoveries, high grade plant both in 
design and precision are important factors. We are therefore, proud to illus- 
trate equipment specially produced for the exacting demands of the U.K.A.E. 
Authority. 


Our activities include 
Fabrication: in Stainless Steel, Aluminium, Copper, Brass, Steel and Alloys. 
Merallurgist's and Founders, Ferrous and Non-ferrous Castings of all descriptions. 
Machine Work. All cypes of general machine work to close limits on modern plant. 
Testing and Inspections, Hydraulic Electrical and High Vacuum testing approved by 
U.K.A.E. Authorities and radiography 













Progress 


DEMANDS PRECISION 





Liquid Nitrogen Transit Vessel supplied to United Kingdom, Australia and 
Danish Reactors. 4) 
Stainless Steel Pickling Tank and Coils 2) 





Stainless Steel Cooling Coil. 9 


> 

















uminium Sluice Valve, 4) 





GENERAL ENGINEERS & FOUNDERS, KNOTT MILL, MANCHESTER Tel. CEN 6753 4 





A.1.D. Send us your enquiry for A.R.B. 
DESIGN — PROTOTYPE — PRODUCTION 
We specialise in 
HIGH VACUUM — HYDRAULICS — U.K.A.E.A. CLEAN ASSEMBLY 
Fabrication and controls for 
NUCLEAR ENERGY — AVIATION — MARITIME and CIVIL PURPOSES 
SANDALL PRECISION CO. LTD. 
WATLING STREET, BLETCHLEY, BUCKS Tel : 3456-8 PBX Grams : SANDALL BUCKS 
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LASSIFIED ADVERTISEMENTS 


DISPLAY ANNOUNCEMENT RATES :— 1 insertion 50/- per single col, inch 
6 insertions 47/6 per single col. inch 
12 insertions 45/- per single col. inch 





LINEAGE ANNOUNCEMENT RATES :— S/- per line. 5% discount 6 insertions, 10% discount 12 insertions 
BOX Nos. :— 1/- extra will be charged 
COPY DATE :— Advertisements for March issue to be received not later than 12th February 
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WORLD WIDE NUCLEAR PROJECTS 
HAWKER SIDDELEY NUCLEAR POWER CO., LTD. 








a 
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rf . 

S offer the following LONG RANGE CAREERS 

3 (B) DEVELOPMENT DEPARTMENT 

i (i) INSTRUMENTATION ENGINEERS/PHYSICISTS : to work on the 
af development of instrumentation systems and instruments for use in 
fe advanced type reactors and associated equipment 


Degree essential. 


n 


(ii) SENIOR MECHANICAL DESIGN ENGINEER: to co-ordinate a 








i 
Bel design team working on design, manufacture and commissioning of 
ne (A) PROJECT ENGINEER experimental facilities for use in reactors The major interests. will 
aE i) ENGINEER/METALLURGIST : to study fuel element problems and include heat transfer, fluid flow and instrumentation, mechanical design 
3 design and test, in and out of pile, new types of fuel element and manufacture in stainless steel 
Sie Experience in the fields of welding, non-destructive testing, irradiation Degree essential. 
Fy experiments or quality control would be an advantage ; 
ee (iii) JUNIOR DESIGN/DEVELOPMENT ENGINEERS : to assist in the 
ok (ii) SENIOR MECHANICAL ENGINEER for work on the design design and operation of test rigs and in pile and out of pile loops. 
re pecification and tendering of complete nuclear power plants. Experience Applicants with Higher National Certificate or equivalent will be 
> f similar work in the fields of conventional power plant, chemical considered for these junior posts. + 
ene plant or marine plant is essential (Cc) MATERIALS DEPARTMENT Eo 
(iii) ENGINEERS/PHYSICISTS : to carry out experimental engineering 
investigations in yeti with the development of the organic (i) SECTION LEADER: for physical metallury and general materials i t 
5 moderated reactor section Duties will include the supervision of research and develop- 
ths ment work of a general metallurgical nature and also research investiga- 
ys (iv) PHYSICIST : to assist in the nuclear analysis of reactors tions in thermoelectrics and high temperature materials. 
EE (v) ELECTRICAL ENGINEER : to assist in the study of advanced power Good Honours degree essential. 
rf generation projects including thermionic converters, plasma generation HU PHYSICISTS, METALLURGISTS AND GENERAL SCIENCE GRAD- 
e ind fuel cells TES : for interesting and varied work on numerous problems con- 
hd my 0 Ss Ss - 
(vi) PROJECT ENGINEERS : to assist in various feasibility and design nected — =, ting nventional materials used in the nuclear engi 
yh studies of reactor systems tor acronautical and marine propulsion All the above posts are progressive and are pensionable after the nor- 
et (vii) CHEMICAL ENGINEERS : for interesting work on the design and mal qualifying period 
fis levelopment of organic moderated reactors and also on_ large-scale Applications in writing please, stating post applied for, to: 
bY energy consuming processes. The work will follow through from initial The Personnel Officer, 


lesign investigations to pilot plant and full scale application on a rapid 


time schedule HAWKER SIDDELEY NUCLEAR POWER CO. LTD., 
Applicants for all the above posts should have an Honours degree. Sutton Lane, Langley, Bucks 











| | SENIOR PRINCIPAL 
ATOMIC ENERGY ESTABLISHMENT, WINFRITH, DORSET | | SCIENTIFIC OFFICER: 
: ri | DEPARTMENT OF SCIENTIFIC 
PROFESSIONAL ELECTRONIC ENGINEER | AND INDUSTRIAL RESEARCH 
is required by Control and Instrumentation Branch. His duties will include | Posslanettc pom in Agetet Payee Sv 


; sion, National Physical Laboratory, Ted- 
liaison with companies developing and manufacturing under contract new 


dington, Middlesex, for man or woman to 


types of electronic instrumentation and control equipment for the reactor | _— charge of Radicloey Section Present 
| -searc - “e . -@ ihility for > ai “nance . ide ranoce | work of the Section includes research on 
research programmes, responsibility for the maintenance of a wide range cadiudin saad: ce oe 
of comparable electronic equipment and supervision of an electronic instru- X-ray dosage, from low to high energies: 
ments loan pool service and laboratory workshop. a radiocarbon dating service; measurement 


: ' : . of neutron sources and fluxes. Qualifica- 
Applicants should be corporate members of a senior engineering tions: normally Ist or 2nd class honours 
institution. They should be experienced in the engineering and production degree or high professional attainment, pre- 
: ferably with experience in nuclear physics 

of electronic equipment, preferably to inter-service standards. Experience in 


: or nuclear chemistry. Candidates must have 
the application and maintenance of a wide range of electronic instruments shown originality and leadership in the 
is desirable 


prosecution and organisation of research 
| and have some reputation in a_ relevant 

Salary £860 (at age 25)— £1340 per annum. field. An interest in precise measurement is 
| desirable. Salary scale (men) £2,400-£2,700. 


Housing and superannuation schemes. 
Starting pay may be above minimum 





| Send POSTCARD for application form and details to Personnel Branch Write, CIVIL SERVICE COMMISSION, 
(W.210/202), U.K.A.E.A., A.E.E. Winfrith, Dorchester, Dorset, not later 7 wats 9 Rg lh. STREET, 
than February 19th, 1960. for application form, quoting SS089 60. 
Closing date 3rd March, 1960 














UCLEAR POWER February 1960 205 





SITUATIONS VACANT 


| CENTRAL ELECTRICITY GENERATING BOARD 
| SOUTHERN PROJECT GROUP 

| Hinkley Point Nuclear Generating Station 

Second Assistant Engineer (Instrumentation) 





Applications are invited for the position of Second Assistant Engineer (Instrumentation) at Hinkley 
Point Generating Station now under construction. 


The site is on the coast, approximately 10 miles north-west of Bridgwater, Somerset. 

The successful applicant will be required to assist the Site Electrical Engineer in the supervision and 
commissioning of instrumentation in connection with both conventional and nuclear plant. 

Applicants should have some works experience or apprenticeship training and previous experience on 
installation and commissioning of instruments and control equipment is essential. Experience in the 
nuclear instrumentation field is not essential, but would be an advantage. 

Applicants should have qualifications up to Higher National Certificate and should preferably be Cor- 

porate Members of the Institution of Electrical Engineers. 

This is a permanent appointment, and the successful candidate will be expected to live in the vicinity of 
the site for the duration of the construction work, which will be approximately three years. Opportuni- 
ties will be available for transfer to future generating station sites and to the design teams associated 
with these stations. 
| The salary for the appointment will be within Grade 4 of Schedule ‘C’ of the N.J.B. Agreement, i.e. 
£1,195-£1,545 per annum, according to qualifications and experience. 
Applications stating age, qualifications, experience, present position and salary should be forwarded to 
the Administrative Officer, Central Electricity Generating Board, Southern Project Group, Squires Lane, 
Finchley, London, N.3, to arrive not later than Monday, Ist February, 1960. 

Envelopes should be marked “ Confidential—S / 60/6.” 








RAD | 0 LOG ; CAL | RESEARCH 


OPPORTUNITIES 


British Welding Research Association wil 
shortly be appointing to the research staf! 
at its Abington, Cambridgc. 


laboratoric | 
several ENGINEERS with either researct 


experience or a strong leaning towards | 
SAFETY fundamental research and exceptionally well! 
qualified in the study of either strength of 
materials or electrical 


technology. Ther« 
are also vacancies for METALLURGISIS | 


and for PHYSICISTS with a strong leaning 
towards applied research. Selected candi 
dates, who must possess appropriate hon 
ours degrees or possibly 


Ph.D.s will find a 
challenge to extend their own and the 


general ficld of Knowledge of welding pro 
cesses and welded structures combined with 
scope for increasing responsibility in a 


| 

young and expanding organisation, The re | 
| 

| 

} 


search programme covers a wide range of 
a ad . 4 industry from heavy steel making to elec 
are required by the tronic components. 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY ogy i Ri By BE 


fied to meet the above requirements, and 


(PRODUCTION GROUP) re Mo Pog on Bo Agar 


for maintaining con- 
, tact with industry, participating in the 
in the HEALTH AND SAFETY DEPARTMENT activities of the professional institutions 
and for study of developments abroad 
AT SPRINGFIELDS WORKS, SALWICK, PRESTON, LANCASHIRE are invited to write for details of the 
research programme, or for an appointment 
to be responsible to the Health Physics Manager for all engineering aspects of radiological and to discuss their potential contributions. 
industrial safety The grades and salary ranges for the 


appointments are: 
The successful candidates will be expected to advise designers and plant management and to 


contribute to the overall safety assessment of chemical plant and laboratories handling radioactive 











Principal Research Officers £1,350-£2,250 
materials Senior Research Officers £1,000-£1,450 
A recognised engineering apprenticeship or comparable training, and corporate membership of a Research Officers - £650-£1,150 
senior engineering institution or equivalent, are essential for both posts. Previous practical experi- 
ence of industrial safety, together with knowledge of statutory safety requirements and experience an m.. Ss to A 
of safety aspects of work with toxic materials, would be an advantage ecretary, E G - | 
cty ast SEARCH ASSOCIATION, ABINGTON 
HALL, CAMBRIDGE, | 
SALARY : 
Senior Engineer-—£1,880 to £2,180 (Ref. SF.13/328) \ 
Engineer £1,370 to £1,825 (Ref. SF.14/328) 
according to qualifications and experience in each case : oe ; = 
ts ALLEN & HANBURYS LTD., Ware, Herts, 
Staff Housing Scheme. Contributory Superannuation. invite applications from GRADUATES in BIO- 
CHEMISTRY with research experience in the 
Send postcard for application form, quoting appropriate reference, to Works Secretary at above fractionation and purification of proteins, and in 
address the use of radio-active isotopes. Applications 
: ; Closing Date: 8th February, 1960 giving full details of age, qualifications and ce 


perience should be addressed to the Personnel 
Manager. 
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AT YOUR SERVICE — WHEN YOU NEED AN EXPERT 








Aluminium and Stainless Alloys, 
and also Mild and Stainless Steel 
Vianufactured Components, 


> 


ssembled by Spot and Seam 
Welding. 
MERITUS WELDED 
FABRICATIONS 
Wood Street, Barnet, Herts. 


Telephone: BARnet 2291-2 











ALUMINIUM DESIGN 
and fabrication service available 
for all types welded and other light 
alloy structures and components 


ALPHAMIN LTD. 
4 Dunston Street, Kingsland Road, 
London, E.8. Tel.: CLIssold 4161 











| GAMMA RADIOGRAPHY OF PIPELINES 

GAMMA AND X-RADIOGRAPHY OF 
TANKS AND PRESSURE VESSELS 

Quick, 


work on 


Weld examination to Lloyds, etc. 
efficient services available for 
site now. 
GAMMAX (LONDON) LTD., 
Cecil House, Wharfdale Road, 
London, N.1 
Telephone: TERminus 0677 and 6925 








Models for exhibition or plz anning pur- 
poses, prototypes in ** Perspex,” plant 
layouts, engineering, architectural, ships 
ALLMODELS STUDIO 
Industrial Modelmakers 
2 BURLINGTON MEWS, ACTON, 
LONDON, W.3 
ACOrn 7655 








MAY WE HELP YOU ? 
THE BALFOUR GROUP OF 
COMPANIES 


Aeronautical, Nuclear, Electronic 
and General Engineers. 
Special purpose machines and con- 
trols, gauge, tool and _ pattern 
manufacturers 
OFFER A COMPLETE SERVICE 
Design, Drawing, Planning, Devel- 
opment, Machining up to 60 in. 
diameter in Stainless, Monel, 
Nimonic, High Tensile Steel, Alu- 

minium etc. 
Welded Fabrications from 1 in. to 
40 ft long. 


Die Sinking, Spraying, General 
Finishes, Heat Treatment, and 
Assembly. 


PROTOTYPE & PRODUCTION 
REQUIREMENTS 
For prompt attention write, ’ phone 
or Telex 
BALFOUR (MARINE) 
ENGINEERING CO. LTD. 
290/296 High Road, Ilford, Essex 
ILFORD 6111 TELEX 
7 lines (PBAX) 22302 
Fully Approved Ministry of — 
(A.L.D.), D.G.1., A.R.B., 1.E.M.E. 


On Official Mz wnufe acturing Lists and 
Approved Tenderers to—U.K.A.E.A. 


Engineering Capacity Available 


LATHE, CAPSTAN 
MACHINING, 


AND GENERAL 
BATCH PRODUCTION. 
COMPLETE TOOLING _ SERVICE. 
AUTOMATIC PRESS PRODUCTION. 
THREAD MILLING CAPACITY UP TO 3” 
SPECIAL U.N.F. SCREWS TO 
CUSTOMERS A.I.D. and A.R.B. 
REQUIREMENTS 
€ 
SUMMERSBY ROAD, 
HIGHGATE, LONDON, N.6 
TUDOR 9851/2/3 
GAUGES & 


INSTRUMENTS LIMITED 














MANCUNA ENGINEERING 
LID 


DENTON, MANCHESTER 
SPECIALISTS tN GAS CLEANING 
AND DUS. TECHNOLOGY 

District Office : 
59 Victoria Road, Surbiton, 


Surrey 
Tel: ELMbridge 9793 




















Original Art Metals Advertising Co., 
142 Queen's Road, oo 
London, S.E. 
SPECIALISTS IN aan DIE 
CASTINGS IN LEAD AND 
ALUMINIUM ALLOYS 


Telephone: NEW Cross 3317 


X-RADIOGRAPHY 
of welds and castings offered up to 1}” 
thickness, also high vacuum test facilities. 
IMMEDIATE SERVICE 
THOS. RYDER & CO. MANCHESTER 
LTD., 


COMMERCIAL STREET WORKS, 
KNOTT MILL, MANCHESTER 15 
Central 6753 




















SHEET METAL WORK 
All Materials - Skilled Work 
MABBOTT & CO. LTD. 
EST. 1901 
SHEET METAL DIVISION 
Phoenix Works, Poland Street, 
Manchester, 4. Collyhurst 1773 








R. & J. PARK LTD 
Dominion Works, Chiswick 
England 
. 

Export packers, shippers and for- 
warding agents. Specialists in 
packing heavy machinery 











IF IT’S 
WELDING :—RENTWELD! 
FOR TECHNICAL ADVICE 
TELEPHONE GUL 6006 
94 Camden Road, London, N.W.1 








Technical Translations 
PERSONAL, PROMPT AND ACCURATE 
ATTENTION TO ALL YOUR 
REQUIREMENTS 
THE WESTMINSTER 
TRANSLATION BUREAU 
M. DANDO, M.A, D. S. TAVENER, F.1.L. 
24 Wardour Street, London, W.1 
Tet.: GERrard 4745 


We have the experience, the capacity, 
and the engineering skill to 
manufacture machines for you 

A.S.P. Engineering Productions, 

FARNBOROUGH, KENT 


Tel.: Farnborough (Kent) 53000 














JIG BORING SERVICE 
PRESS = S, JIGS, FIXTURES 
ND MOULDS 
aa AY TOOL CO., 
65, HIGH STREET, HAMPTON 
HILL, MIDDLESEX 
MOLesey 4582 














THAMES VALLEY PATTERN 
WORKS LIMITED, 
ELMTREE ROAD, TEDDINGTON 


Phone: TED 1141/2 
ENGINEERS’ PATTERNS 
MODEL MAKING 


INSTRUMENT CASES 
PERSPEX MODELS & MOULDS 








Electrical windings on 
basis, F.H.P. armatures, stators, trans- 
formers, resistance tubes, Solenoid 
coils, chokes, etc. 


production 


Immediate attention to all enquiries 
KENSAL ELECTRICS LTD 
15L Kensal Road, London, W10 
LAD 4530 











Cc. W. GARRETT & SON 
for 
ALL DRAWING OFFICE SERVICES, 
PROCESSES, MATERIALS AND 
EQUIPMENT 


* 
WINDMILL ROAD, BRENTFORD 
MIDDLESEX 


Telephone : I[SLeworth 4433 (4 lines) 








JIG BORING AND TOOLMAKING 
Jig Boring to the Trade on Societe 
Genevoise Machine. Also Toolmaking, 
Press Tools, Jigs and Fixtures, etc. 
TOOLING (WOODFORD) LTD., 
Formerly The Press Tool Co., 
Supra House, Roding Lane North, 
Woodford Bridge, Essex. 
BUCkhurst 8648 
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Tick No 191 on reply card for further details 








- STAINLESS TUBES & FLANGES 


We offer in approved grades of Stainless Steel 


FLANGES MACHINED TO B.S. TABLES OR TO SPECIAL SIZES 
SOLID DRAWN TUBES—FABRICATED PIPES 





ROUND and HEXAGON BAR 


PROFILES CUT TO ANY THICKNESS OR SIZE 
CASTINGS TO CUSTOMERS SPECIFICATION 
Keen Prices — Prompt Delivery 


Send enquiries to Dept. N.P. 


STAINLESS STEEL PROFILE CUTTERS LTD. 
Farfac Works, Kings Grove, MAIDENHEAD. ’phone 1522/23. 








ADVERTISERS 


A.D.S. Relays Ltd 

Airmec Ltd 

Akademie-Verlag 

Albright & Wilson (Mfg.) Ltd 
Allen & Sons (Tipton) Ltd., W. G 
Armstrong Patents Co. Ltd 
Associated Electrical Industries Ltd 
Associated Lead Manufacturers Ltd 
Atlas Steel Foundry & Eng. Co. Ltd., The 
Aubert et Duval 

Auto Klean Strainers Ltd 

Avo Ltd 


Baker & Bessemer Ltd 
Barlow-Whitney Ltd 
Berry & Co. Ltd., 
Bettles & Sons Ltd 
Birmetals Ltd 
Bitulac Ltd 

Black Automatic Controls Ltd 

Booth & Co. Ltd., James 

Bristol Siddeley Engines Ltd 

Bristol Siddeley Engines Ltd. (Beaver Ball) 
British Industrial Eng. Co. Led 

British LaBour Pump Co. Ltd. 

British Rototherm Co. Ltd., The 

Bronx Eng. Co. Ltd 

Budd Co The 


John 


Henry 


Colvilles Led 

Consett Iron Co. Ltd 
Courtburn Positioners Ltd 
Crossley Bros. Ltd 
C.W.C. Equipment Ltd 


Darlington 
Davison & Co 


Forge Ltd 

(Hexham) Ltd 

De Havilland Engine Co, Ltd., The 
Detel Products Ltd 

Dewrance & Co. Ltd 

Distillers Co, Ltd., The 

D.P. Battery Co. Led., The 


Ekco Electronics Ltd 
Elcontro! Ltd 
Electrolube Ltd 
Associates Ltd 
ott Nucleonics Ltd 
B. Co. Ltd 
1. Electronics Ltd 
|. Electronics Ltd 
mpyrium Welding & Mfg. Co. Ltd 
decotts (Filters) Led 

nthoven & Sons Ltd., H. J 

R.F. Led 

Telephones Ltd 

Eutectic Welding Alloys Co 
& Vignoles Ltd 


Explosive Power 


Electronic 


(Valves Div.) 


M 
M 
M 


Evershed 
Tools Ltd 


Fairey Aviation Ltd 
Fielden Electronics Ltd 
Fielden Electronics Ltd 
Flight Refuelling Led 
Foamite Ltd 

H.P. Motors Ltd 


(Temperature Div.) 


Fractional 
Geartight Unions Ltd 
G Electric Co. Lted., The 


Genera 
General Radiological Ltd 
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165 
28 
198 
37 
168 
43 
78 
62 
173 
187 
176 


177 
172 
200 
202 

95 
173 


76, 77 


187 
46 
189 
90 
79 
192 
187 
53 


10 
72 
182 
40 
197 


21 
202 
4 
203 
15 
88 


23 


General Electric Co. Ltd., The (Atomic 
Energy Div.) 210 
General Electric Co. Ltd., The 
(Component Sales Dept.) 
Glaswerk Schott 
Grace & Co., W. R 
Graviner Mfg. Co 


Hadfields Ltd 

Harvey & Co. (London) 
Hayward Tyler & Co. Ltd 
Head Wrightson Processes Ltd. 
Heather Filters Ltd. 

High Pressure Components Ltd 
High Voltage Eng. Corp 

Hilger & Watts Ltd. 

Hindle & Sons Ltd., Joshua 
Hoffman Mfg. Co. Ltd., The 
Honeywell Controls Led. 
Hutcheon Duthie & Son Ltd., R 


Ltd.. G. A 


IC! Led. (Metals Div.) 

Imhof Ltd., Alfred 

Industries Atomiques 

Infra Red Development Co. Ltd., The 
International Combustion Ltd 

Isopad Ltd 


K.D.G. Instruments Ltd 
Keith Blackman Ltd. 
Kirk & Co. Ltd 


Labgear Ltd 

Laboratory Apparatus & Glass Blowing Co 
Lang Pneumatic Ltd 

Lincoln Electric Co. Ltd 

Lionweld Ltd 

Lyons Ltd., Claude 


Madan & Co. Ltd., Charles $ 
Magnesium Elektron Ltd 
Mallinson & Son Ltd., William 
M. & C. Nuclear Inc. 
Marshall of Cambridge Electronics Ltd 
Matterson Led. 

M.B. Metals Ltd 

Metal & Pipeline Endurance Ltd 
Micro Methods Ltd. 

Mitchell Engineering Ltd 
Morris Ltd., B. O. 

Mountford Ltd., Frederick 
Murex Ltd 


Newalls Insulation Co. Ltd. 
Newburgh Eng. Co. Ltd. 
New Electronic Products Ltd 
Newnes Ltd., George 
N.G.N. Electrical Ltd 
Nuclear Equipment Ltd. 
Group, The 


Nuclear Power 


Osborn & Co. Ltd., Samuel 
Owen Organisation, The 
Oxley & Co. Ltd., William 


Palatine Tool & Eng. Co. Ltd 
Eng. Co Ltd., The 
Patersor Hughes Eng. Co. Ltd. 


Payter & Co. Ltd., E. C 


Pascal! 


THIS 








ISSUE 


Pilkington Bros Ltd 

Plannair Ltd 

Powell Duffryn Carbon Products Ltd. 
Powell Duffryn Eng. Co. Ltd. 

Power Auxilaries Ltd. 

Precision Rubbers Led. 

Pye Ltd. 

Pyrotenax Ltd. 


Radiospares Ltd 

Rawiplug Co Ltd. 

Renold chains Ltd. 

Research & Control Instruments Ltd. 
Richardscns Westgarth & Co. Ltd. 

Rio Tinto Management Services (U.K.) Ltd. 
Roberts & Son Ltd.. R. E. 

Roco! Ltd. 

Rotameter Mfg. Co Ltd. 

Ryder & Co, Ltd., Thos. 


Sandal! Precision Co. Ltd. 

Sangamo Weston Ltd. 

Saunders Valve Co. Ltd. 

Screw Machine Products Ltd 

Serck Tubes Ltd 

Service Electric Co. Ltd. 

Shell Mex & B.P. Ltd. 

Simmonds Ltd., L. E. 

Simmons & Hawker Ltd. 
Simon-Carves Ltd. 

Simplifix Couplings Ltd. 

Solartron Electronic Group Ltd., The 
Southborough Sheet Metal Works Ltd. 
Spanner Boilers Ltd. 

Stainless Steel Profile Cutters Led. 
Stanton Ironworks Co. Ltd., The 
Staveley Iron & Chemical Co. Ltd., The 
Stillite Products Ltd 

Stream-Line Filters Ltd. 

Structural Painters Ltd. 


Sulzer Bros (London) Ltd. 


Talbot Stead Tube Co. Ltd. 

Taylor Stainless Metals Ltd. 
Taylor, Taylor & Hobson 
Teddington Aircraft Controls Ltd. 
Telephone Mfg. Co Ltd, 

Texas Instruments Inc. 

Thermal Control Ltd 

Thermal Syndicate Ltd., The 
Titanium Metal & Alloys Ltd. 
Turners Film Productions 


Union Carbide Ltd 
Universal Boilers & Eng. Co. Ltd. 


Vacu-Blast Ltd. 

Versii ctd 

Vokes Genspring Ltd. 
Vokes Ltd 


Wakefield-Dick Industrial Oils Ltd. 
Wandleside Cable Works Ltd 
Western Detail Mfrs. Ltd. 

Weston & Co. Ltd., Charles 
Wesrool Ltd. 

Widnes Foundry & Eng. Co. Ltd, 
Wiggin & Co. Ltd., Henry 
Williams & James (Engineers) Ltd. 
Worthington-Simpson Ltd. 
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The NUCLEAR POWER Year Book and Buyers' Guide, published separately 
as a companion reference book to NUCLEAR POWER, and the only compre- 
hensive guide of its kind for management, research workers, operators, and 
others, contains the fullest information available of British firms supplying 
goods and services for the atomic energy industry. This coloured section is 
a much condensed version of the Buyers’ Guide Section of the Year Book 
arranged for easy reference. The 3rd Edition of the Year Book also includes 
articles and tables on reactor physics, instrumentation and metallurgy, iso- 
tope and reactor data, in addition to biographical notes on important per- 
sonalities in the industry. The Year Book is obtainable from Rowse Muir 
Publications Ltd, 3 Percy St, London W1, England, at £2.12.6—post paid. 
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PRODUCT CLASSIFICATION 


Section 1 


Materials, plant, 
equipment, services 


ACTUATORS—FELECTRO-MECHANICAL 
% Circle No 308 on reply card 
ctr s Ltd 


ishire Dynamo Electronic Products Ltd 
niTorque Valve Controls Ltd 
itan-Vickers Electrical Co Ltd 
cleonics Ltd 


Stewart Acronautical Ltd 
Teleflex Products Lid 
Weyers Bros Ltd 


ACTUATORS—HYDRAULIC 
% Circle No 309 on reply card 
Baldwin Instrument Co Ltd. 
Bell Precision Engineering Co Ltd 
Chamberlain Industries Ltd 
Dowty Nucleonics Ltd 
Electro-Hydraulics Ltd 
Hobson Ltd, H : 
Keelavite Hydraulics Ltd 
LimiTorque Valve Controls Ltd 
Lockheed Precision Products Ltd 
Martonair Ltd 
Plessey Nucleonics Ltd 
Screw Machine Products Ltd 
Stewart Aeronautics Ltd 
elehoist Ltd 


ACTUATORS—PNEUMATIC 
% Circle No 310 on reply card 
Babcock & Wilcox Ltd 
Baldwin Instrument Co Ltd 
Bell Precision Engineering Co Ltd 
Dowty Nucleonics Ltd 
Electro-Hydraulics Ltd 
Elliott Brothers (London) Ltd 
Elliott Nucleonics Ltd 
Fairey Aviation Co Ltd, The 
Globe Pneumatic Engineering Co Ltd 
Gordon & Co Ltd, James 
Kent Ltd, George 
Leybold Vacuum Sales Ltd 


imiTorque Valve Controls Ltd 
fartonair Ltd 
i nics Ltd 
ix Ltd 

crew t 

A] 


I 

R 
S 
I 


Numa 


GGREGATES—SPECIAL DENSE 
% Circle No 311 on reply card 
1atwood-Milner Lid 
ts) Ltd 


“sdale Ltd 
ndon) Ltd 


AIR COMPRESSORS (See Compressors—Air) 


AIR COOLERS 
% Circle No 312 on reply card 
1& Co Ltd, Dan 


Cc ated I td , 


Birwelco Ltd 

Broom & Wade Ltd 

Brown Fintube (GB) Ltd 

Burnett & Lewis Ltd 

Capper & Co Ltd, William H 
Carrier Engineering Co Lid 
Davidson & Co Ltd 

English Electric Co Ltd, The 
Head Wrightson Processes Ltd 
Heat Exchangers Lid 

Heat Transfer Ltd 

Heenan & Froude Ltd 

Holmes Ltd 

Howden & Co Ltd, James 

Keith Blackman Ltd 
Ingersoll-Rand Ltd 

Intermit Ltd 

Lacy-Hulbert & Co Ltd 

Lightfoot Refrigeration Co Ltd, The 
Mancuna Engineering Ltd 
Matthews & Yates Lid 

Morfax Lid 

Musgrave & Co Ltd 

Newton, Chambers & Co Ltd 
Plannair Lid 

Premier Cooler & Engineering Co Ltd, The 
Spiral Tube & Components Ltd 
Spiro-Gills Ltd 

Sturtevant Engineering Co Ltd 
Superheater Co Ltd, The 
Thermocontrol Installations Co Ltd 
United Air Coil Ltd 

Weatherfoil Heating Systems Ltd 
Western Detail Mfrs Ltd 
Whittaker Hall & Co (1929) Ltd 
Williams & James (Engineers) Ltd 
Worthington-Simpson Ltd 
Wykeham & Co Ltd, W. 


AIR DRIERS 
% Circle No 313 on reply card 
Aerox Lid 
Apex Construction Ltd 
Biddle Lid, F. H 
Birlec Ltd 
welco Ltd 
h CECA Ltd 
tu & Lewis Ltd 
xcaire Ltd 
Davidson & Co Ltd 
Hargreaves & Sons Ltd, Henry 
Heat Transfer Lid 
Holmes Ltd 
Incandescent Heat Co Ltd 
Keith Blackman Ltd 
Kestner Evaporator & Engineering Co Ltd 
Ma ic Equipment Co Ltd, The 
Mancuna Engineering Ltd 
Newton, Chambers & Co Ltd 
Plannair Ltd 
Rotax Ltd 
Williams & James (Engineers) Ltd 
Wykeham & Co Lid. W. 


AIR FILTERS—ADSORPTION 
% Circle No 314 on reply card 
Acrox Ltd 
Air Control Installations Ltd 
Birlec Ltd 
Birwelco Ltd 
British CECA Ltd 
Broom & Wade Ltd 
Burnett & Lewis Ltd 
Doulton Industrial Porcelains Ltd 
Holmes Ltd 
Incandescent Heat Co Ltd 
Intermit Ltd 
IV Pressure Controllers Ltd 
Kestner Evaporator & Engineering Co Ltd 
Mancuna Engineering Ltd 
Ozonair Engineering Co Ltd 
Premier Cooler & Engineering Co Ltd, The 
Silica Gel Ltd 
Spembly Ltd 
Standard & Pochin Bros Lid, The 
Sunvic Controls Ltd 
Western Detail Mfrs Ltd 
Wykeham & Co Ltd, W. 


AIR FILTERS—DRY, CLEANABLE 
% Circle No 315 on reply card 
Aeraspray Associated Ltd 
Acrox Ltd 
Air Control Installations Ltd 
Andrew Machine Construction Co Ltd, The 
Birflo Controls Lid 
Bivac Air Co Ltd 
Burnett & Lewis Ltd 
Cape Asbestos Co Ltd 
Carlson Ltd, John C. 








AIR FILTERS—continued 
Dallow Lambert & Co Ltd 
Doulton Industrial Porcelains Ltd 
Harris Engineering Co Lid 
Heather Filters Lid 
Holmes Ltd 
Incandescent Heat Co Ltd 
Intermit Ltd 
IV Pressure Controllers Ltd 
Jeffreys & Co Ltd, J. 
Keith Blackman Ltd 
Lockheed Precision Prod ucts Lid 
Mancuna Engincering Li td 
Noreren Ltd, C. A 
Ozonair Engineering Co Ltd 
Premier Cooler & Engineering Co Ltd 
Sintered Products Lid 
South London Electrical Equipment Co Ltd 
Stillite Products Ltd 
Stream-Line Filters Ltd 
Sturtevant Engineering Co Ltd 
Taylor Controls Ltd 
Tilghman's Ltd 
Vokes Ltd 
Western Detail Mfrs Ltd 
Williams & James (Engineers) Ltd 
Wykeham & Co Lid, W 


AIR FILTERS—DRY, DISPOSABLE 
% Circle No 316 on reply card 
Acraspray Associated Ltd 


Acrox Ltd 
Air Control Inst allati ns Ltd 
jurgess Products Co Lid 


Burnett & Lewis Ltd 

Cape Asbestos Co Ltd 

Carlson Lid John C 

Doulton Industrial Porcelains Ltd 
Fibreglass Lid 

Intermit Ltd 

IV Pressure Controllers Ltd 
Jeffreys & Co Ltd, J 

Keith Blackman Ltd 
Mancuna Engineering Ltd 
Matthews & Yates Ltd 
Ozonair Engineering Co Ltd 
South London Electrical Equir 
Standard & Pochin Bros Ltd, The 
Stillite Products Ltd 

Sturtevant Engineering Co Ltd 
T.A.L. Numatics Ltd 

Visco Engineer ng Co Ltd 
Vokes Lt 

West rm Detail Mfrs Ltd 
Williams & James (Engineers) Ltd 
Wykeham & Co Ltd. W. 





AIR FILTERS—VISCOUS, CLEANABLE 
% Circle No 317 on reply card 
Air Control! Installations Ltd 
Air-Maze Ltd 
Andrew Machine Construction Co Ltd, The 
Birfield Industries Ltd 
Bureess Products Co Ltd 
Intermit Lid 
IV Pressure Control poe Se 
Keith Blackman I 
Lockheed Precision —— Ltd 
Mancuna Engineering Ltd 
Matthews & Yaces Ltd 
Metal & Plastic Compacts Lt 
Premier Cooler & Engineeri ng Co Ltd 
Sturtevant Engineering Co Ltd 
Thermotank Ltd 
Visco Engineering Co Ltd 
Vokes Ltd 
Western Detail Mfrs Ltd 


AIR FILTERS—VISCOUS, DISPOSABLE 
% Circle No 318 on reply card 
Air Contro! Installations Ltd 
Air-Maze Ltd 
IV Pressure Controllers Ltd 
Ozonair Engineering Co Ltd 
Vokes Lid 
Western Detail Mfrs Ltd 


AIR HEATFRS—ELFCTRIC 
% Circle No 319 on reply card 


Adamson & Co Ltd, Daniel 
AFW Lid 

Air-Maze Ltd 

Applet & Ireland Ltd 
Barlow-Whitn Ltd 


Bastian & Allen Ltd 
Biddle Ltd, F. H 
Controlled Heat & Air Ltd 


Eltron (London) Ltd 

Fenton, Byrn & Co Ltd 

Gen I tric Co Ltd, The 
Han a Lamps 

Harris Engin ng Co Ltd 


Met I td 

Merran n-% ers Electrica » Ltd 
P! aif Ltd 

R Electric Furnaces Lid 

S ns Edison Swan Ltd 

Spiral Ture & Components Ltd 

Techn Lt 





AIR HOISTS 
% Circle No 320 on reply card 
Atlas C » Ltd 
Broom & Wade Ltd 
Consolidated Pneumatic Tool Co Ltd, The 
Globe Pneuma Eng Co Ltd 
Inegcr l-Rand Ltd 
Lang Pneumatic Ltd 


Sykes Ltd, Henry 
ALTERNATORS (See Generators etc) 


BEARINGS—BALL 
%& Circle No 321 on reply card 
Autoset (Productions) Ltd 
BMB (Sales) trd 
Bristol Siddeley Engines Ltd (recirculation) 
Brockhouse & Co Lid, J 


Cooper Roller Bearings Co Lid 

Crofts (Engineers) Ltd 

Deloro Stellite Ltd 

Fischer Bearings Co Ltd 

Hoffman Mfg Co Ltd 

Insley (London) Ltd 

Pollard Bearings Ltd 

Ransom & Marlies Bearing Co Ltd (and linear) 
Skcfko Ball Bearing Co Ltd, The 

Stewart Acronautical Lid 


BEARINGS—CORE SUPPORT 
% Circle No 322 on reply card 
Pollard Bearings Lid 
Ransome & Marles Bearing Co Lid 


BEARINGS—FLEXIBLE 
% Circle No 323 on reply card 
Cooper Roller Bearings Co Ltd 
Insley (London) Ltd 
Pollard Bearings Ltd 
Silentbloc Ltd 


Skefko Ball Bearing Co Ltd, The 


BEARINGS—ROLLER 
% Circle No 324 on vent ly card 
Allen & Sons (1 pt yn) Ltd, W. 
British Timke 
Cooper Ro 
Croft (Engineers) ‘Ltd 
Fischer Bearings Co Ltd 
Hoffmann Mfg Co Ltd 
Insley (London) e 
Pollard Bearings Lt 
Ransome . ‘oe _ ng Co Ltj 
= ter Ltd, 
Skefko Ball Searine Co Ltd, The 





BEARINGS—THRUST 
% Circle No 325 on reply card 

Armstrong Siddeley Motors Ltd 
BMB (Sales) Ltd 
Cooper Roller Bearings Co Ltd 
Deloro Stellite Ltd 
Fischer Bearings Co Ltd 
Insley (London) Ltd 
Pollard Bearings Ltd 
Ransome & Marles Bearing Co Ltd 
Skefko Ball Bearing Co Ltd, The 


BLOWERS (See Circulators—Gas) 
BOILERS— ELECTRODE 
— ase, Se 326 on reply card 
Bastian & A 
Brown Land se lers I td, John 
t eld Ltd, W. P. 

eeler Ltd 
Head Wrightson Processes Ltd 
Co Ltd 





BOLTS & NUTS 
% Circle No 327 on reply card 
Macnays Ltd 
Mountford Ltd, F. (s.s., also pins and keys) 
Rubery Owen Ltd (Darlaston) 


BRUSHW ARE—INDUSTRIAI 
% Circle No 328 on reply card 
Baddeley Engineering Co Ltd, D. S 
Dendix Brushes Ltd 
Kleen-E-Ze Brush Co Ltd 
Gem Power Brushes Ltd 
Industrial Descaling Tools Ltd 
Morris Ltd, B. O. 





BUBBLE CAPS & TRAYS 
* <iveie No 329 on reply card 
Allen & § (Tipton) Ltd, W. G 
APV C Lid. The 
— ck & W x Lt 


Be tt Sons & Shear 7 
= inde a Cc rompton tc 
nist r John Brown Ltd 
De mpster Ltd 
Dore Ltd 


Foster Wheeler Ltd 

Fraser & Co Ltd, W. J 

Hathernware Ltd 

Head Wrightson Teesdale Ltd 

Holmes Ltd 

International Meehanite Metal Co Ltd, The 
Metal Propellers Ltd 

Motherwell Bridge & Fngineering Co Ltd 
Chambers & Co Ltd 


ustless Fittings Ltd 
n Bros (Bilston) Ltd 





BURST SLUG DETECTION APPARATUS 
(‘See Gas Sampling Plant, Sec 


CABLES ELEC TRIC 
*% Circle No 330 on reply card 
ASFA I ! 
Bayley, Clanahan Ltd (thermocouple 


sted C nder’s Cables Ltd 
Parkinson Ltd 





rf 

Geir t ir 

General Electric Co Ltd, The 

Henley’s Telegraph Works Co Ltd, W. T. 
I 


ae Ltd E &E 





Instruments Ltd 
Pyrotenas Ltd (mineral insulated) 
Sic is Edison Swan Ltd 
Southern Forge Ltd (aluminium alloy) 


Standard Telephones & Cables I td 
Stewart Aeronautical Ltd 


*s Ltd ‘all types) 





1 Construction & Maintenance Co 
lear Fngineering Ltd 

Wandieside Cable Works Ltd 

Wykeham Lid 


CARBON PRODUCTS 
%& Circle No 331 on reply card 
Bayley Clanahan Ltd 


CHARGE MACHINES 


Vickers-Armstrong (A/c) Ltd 
British Acheson Electrodes Ltd 
General Refractories Lid 

Leland Instruments Ltd 

Morgan Crucible Co Ltd 

Norbrac Carbon Ltd 

Powell Duffryn Carbon Products Ltd 
Spembly Ltd 


CASTINGS—FERROUS (See Stee!) 


CASTINGS—NON -FERROUS 

% Circle No 332 on reply card 
Andrews & Platt (Engineers) Ltd I type 
Anti-Attrition Co Ltd (all types) 
Appleton & Howard Ltd (bronze & lead) 
APV Lid (aluminium) 
Armstrong Whitworth (Met, Ind.) Lid 
Ashwell & Nesbit Ltd 
Bells Asbestos Ltd 
Birfield Industries Ltd 
Birkett, Billington & Newton Ltd 
Birmingham Aluminium Casting Ltd (Al, Mg) 
Blundell & Crompton Ltd (bronze, gunmetal 

aluminium) 
British Steam Specialties Ltd (gunmetal) 
Brockhouse & Co Ltd, J. (all types) 
Consolidated Zinc Corp (Sales) Ltd 
Crosfield & Sons Ltd, Joseph 
Deloro Stellite Ltd (cobalt & nickel base) 
English Electric Co Ltd, The (all types) 
Enthoven Ltd (lead) 
Fowler Ltd (lead) 
Fullers’ Earth Union Ltd, The 
Grey & Marten Lid 
Harland & Wolff Ltd (all types) 
High Duty Alloys Ltd (aluminium alloy) 
Hill Ltd, C, L. (al, brass, bronze) 
Hindle & Sons Ltd, Joshua (bronze, nicke 
monel) 

Hull Lid, P 
Imperial Chemical Industries Ltd 
Langley Alloys Ltd (aluminium bronze) 
Mills Packard Construction Co Ltd (lead 
Millspaugh Ltd l typ 
Monsanto Chemicals Ltd 
Napier / Son — D 
Peters Ltd, G 
Roberts I ca i. * (lead 








Robertson & Co Ltd, A. (alumin 
brass, bronze, gunme iminium-br 
manganese-bronze. ph ronze) 





or- 
Rubery Owen Ltd (Darlaston) 


Ryder & Co (Manchester) Ltd, Thomas (a! 


t s) 
Sheep brides Engineering Ltd 
Shefheld Smelting Co Ltd, The (light alloys) 


CELLS—ELECTROLYTIC 


% Circle No 333 on reply card 
Aerox Lid 
Doulton Industrial Porcelains Ltd 
Hathernware Lid 
Imperial Chemical Industries Lt 
International Electrolytic Plant Co Ltd, The 
Morgan Crucible Co Ltd 
Simon-Carves Ltd 
Wykeham Ltd 





CELLS—HOT 


% Circle No 334 on reply card 
Head Wrightson Processes Ltd 
Nuclear Engineering Ltd 
Spembly Ltd 
Western Detail Mfrs Ltd 


CENTRIFUGFES—INDUSTRIAL 


% Circle No 335 on reply card 
Aerox Ltd 
Head Wrightson Teesdale Ltd 
Lang London Ltd 
Scientific Furnishings Ltd 
Shandon Scientific Co Ltd 
Sharples Centrifuges Ltd 
Vicsons Ltd 
Wykcham Ltd 


CERAMICS 


%& Circle No 336 on reply ca 
Aerox Ltd 
Bayley Clanahan Ltd 
Doulton Industrial Porcelains Ltd 
English Clays, Lovering Pochin & Co Ltd 
me 








Hy 

Le 

I Lt 

Morgan Cruc ble Co Ltd, The 
P re & Sons, Ltd, W 


Revo Electric Ltd 

Steatite & Porcelain Products Ltd 
Technical Ceramics Ltd 

Thermal Syndicate Ltd, The 


CERMETS 
% Circle No 337 on reply card 
Morgan Crucible Co Ltd, The 
Technical Ceramics Ltd 


REACTOR FUEI 
*% Circle No 338 on reply card 

Chatwood-Milner Ltd 
Dowty N 
Electro-Hydraulics Ltd 

English Electric Co Ltd, The 
Flight Refuelling Ltd 
Motherwell Bridge & Engineering Co Lid, The 
ene & Henshaw Ltd 

Thompson Ordnance Co, John 
Vickers-Armstrongs (a/c) Ltd 





CHARGE PANS 


%& Circle No 339 on reply card 
APV Co I td 
Chatwood-Milner Ltd 
English Electric Co Ltd, The 
Head Wrightson Teesdale Ltd 
International Meechanite Metal Co Ltd 








CH 


Ants 


ee aS a SS ae ee 


-o_, 


ig) 








ORINATION PLANT 
= x Circle No 340 on reply cord 
Candy Filter Co Ltd, The 
Heat =— er Ltd 
OVF Ltd 
: sal lace & Tiernan Ltd 


CIRCULATORS—GAS, AXIAL FLOW 
%* Circle No 341 on reply cer 
Adamson & Co Ltd, Daniel 
Air ¢ ntrol Installations Ltd 
Al s & Onions Lt 
Armst rong Sic r ieley a Ltd 
British Thomson-Houston Co Lt 
nkin Co Ltd, The 
ngineers) Ltd, F. E 
, Wm, H. 





Englist ectric Co Ltd 
General E ectric © > td, | 
ypkins & ae Ltc 
: 1 & » Ltd, Jame 
|-Ra ind Ltd 
gromicy & Co Lid 
ckman Ltd 
bert & Co Ltd 
s & Yates Ltd 
& Co Ltd 
tary Compre ssors 
ver Plant Co Lt 
El ectrical — Co Li 
ns & Cc » Ltd, C. A. 
r Ltd 
Hornsby Ltd 
vant Engineering Co Ltd 
ade Engineering Ltd 
Western Detail Mfrs Ltd 


CIRCULATORS—G AS, CENTRIFUGA! 
*% Circle No 342 on reply car 







ne 





Adamson & Co Ltd, Daniel 

Air Contro] Insta lations Lid 

A : Onions 

Bristol-Siddeley Eng’ nes Ltd (g/ bearing) 
British Thomson-Houston Co Ltd, Th 
Bryan Donkin Co Ltd, The 

Callow (E naincers) Led, F. E. 

Capper Lid, Wm, H, 

Crossley Bros I td 

Davidson & Co Ltd 

de Havilland Engine Ltd (g/bearing) 
D Nucleonics Ltd (g/ bearing) 
ECD Lt 

General Electric Co Ltd, The 
Hopkins & Co Ltd, F. 

Howden & Co Ltd, James 

Ingersoll Rand Ltd 

Johnson, Bromicy & Co Ltd 

Keith ackman Ltd 


Lacy-Hulbert & Co Ltd 

& Yates Lid 

ve & Co Ltd 

Northey Rotary Compressors Ltd 
Nuclear Power Plant Co Ltd, The 
Parolle Electrical Plant Co Ltd 

» Lid, CLA 












n & Hornsby Ltd (g/ bearing) 
St d & Pochin Bros Ltd, Th 
Sturtevant Engineering Co Ltd 
Wade Engineering Lt 

Western Detail Mfrs ‘Ltd 

Whittaker Hall & Co (1929) Ltd 


CLEANING EQUIPMENT—BOILER & HEAT 
EXCHANGER 
* cae —. 343 on reply card 

Airnes Pr 

Consoli dated Pneumatic Tool Co Ltd 

Ge Power Brush 

General Descaling Co Ltd 

Industrial Descaling Tools Ltd 

Keith Blackman Ltd 


Kleen-E-Ze Brush Co Ltd 





COLUMN PACKINGS 
* Circle No oe on reply card 





Cor John Br td (Spraypak) 
Doult n Industrial lecumaias tas 

F 

G Ltd 

Gr i 

Ha aware [td 

H nyl Syndicate Ltd 

oO Ltd 


Powell Duffryn Carbon Products Ltd 
Scientific Furnishings Ltd 

Thermal Syndicate Ltd, The 

Il Nuclear Engineering Ltd 


COLUMNS—ABSORPTION 
% Circle No 345 on reply card 


Adamson & Co Ltd, Daniel 
APV Co Ltd, The 

Ashmore, Benson, Pease & Co 
Babcock & Wilcox Lid 
Butterworth Lid, W. P 


Costain-John Brown Ltd 
Davey, Paxman & Co Ltd 
D ster Lid 

Dore Ltd 

Doulton Industrial Porce! 
Empyrium Ltd 

Ext ones Ltd 

r, Yates & Thom Lid 

Guest Industrials !td 

Harris (Birmingham) Ltd, F. & R 

Hathernware Ltd 

Head Wrightson Teesdale Ltd 

Heat Transfer Ltd 

Holmes Lid 

Innes Lid, J, K. 

Jenkins & Co Ltd, Robert 

Kestner Evaporator & Engineering Co Lid 
Marson Excelsior Ltd 

Metal Propellers Ltd 

Mendip (Chemical Engineering) Ltd 
Motherwell Bridge & Engineering Co Ltd, The 
Newton, Chambers & Co Ltd 


ains [td 





a we Carbon Products Ltd 
QOVF L 

Revo Electric Ltd 

Rye-Are Lid 

Scientific Furnishing Ltd 
Simon-Carves Lrd 

Thermal Syndicate Ltd, The 
Thompson (Dudley) Ltd, John 
Thompson (Wolverhampton) Ltd, John 
Thompson Bros (Bilston) Ltd 
Wykeham Ltd 


COLUMNS—DISTILLATION 
Circle No 346 on reply card 
Apex Construction Ltd 
APV Co Ltd, The 
Ashmore, Benson, Pease & Co 
Babcock & Wilcox Ltd 
Balfour & Co Ltd, Henry 
Bennett Sons & Shears Ltd 
Blundell & Crompton Ltd 
Butterfield Ltd, W. P. 
Costain-John Brown Ltd 
Davey, Paxman & Co Ltd 
Dempster Ltd 
Dore Ltd 
Doulton [Industrial Porcelains Ltd 
Empyrium Ltd 
Extrudex Lid 
Foster, Yates & Thom Ltd 
Fraser & Co Lid, W. J 
Giusti Ltd 
Glass Devel opments Ltd 
Griffin & George Ltd 
Guest Industrials Ltd 
Harvey & Co (London) Ltd, G. A 
Head Wrightson Processes Ltd 
Heat Transfer Lid 
Holmes Ltd 
Horseley Bridge & Thomas Piggott Ltd 
Innes ioe, 3. 
Jenkins & Co Ltd, Robert 
Leybold Vacuum Sales Ltd 
Marston Excelsior Ltd 
Metal Propellers Ltd 
Motherwell Bridge & Engineering Co Ltd 
Newton, Chambers & Co Ltd 
OVF Ltd 
Powell Duffryn Carbon Products Ltd 
Revo Electric Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Rye-Arc Lid 
Scienti ific Furnishings Ltd 
Simon-Carves Ltd 
St daten Stee! Vessels (London) Ltd 
Taylor Rustless Fittings Ltd 
Thermal Syndicate Ltd, The 
Thompson (Dudley) Ltd, John 
Thompson (Wolverhampton) Ltd, John 
Thompson Bros (Bilston) Ltd 
Watson & Co Ltd. Robert 
Wykeham Ltd 


COLUMNS—SOL VENT EXTRACTION 
*% Circle No 347 on reply card 
Apex Construction Ltd 
APV Co Ltd, The 
Ashmore, Benson. Pease & Co 
Bennett Sons & Shears Ltd 
Butterfield Lid, W. P 
Davey, Paxman & Co Ltd 
Dempster Ltd 
Dore Ltd 
Extrudex Ltd 
Foster. Yates & Thom Ltd 
Fraser & Co Ltd, W. J 
Guest Industrials Lt i 
Head Wrightson Processes Ltd 
Heat Transfer Ltd 
Marston Excelsior Ltd 
OVP Ltd 
Rye-Arc Ltd 
Simon-Carves Ltd 
Thompson (Dudley) Ltd, John 
Thompson (Wolverhampton) Ltd, John 
Wykeham Lid 


COMPRESSORS—AIR 
*% Circle No 348 on reply card 
Adamson & Co Ltd. Daniel 
Aeraspray Associated Ltd 
Air Pumps Ltd 
Alley & Maclellan Ltd 
Ashworth & Parker Ltd 
Atlas Copco Ltd 
Relliss & Morcom Ltd 
B.E.N. Patents Ltd 
British Thonson-Houston Co Ltd, The 
Broom & Wade Ltd 
Brotherhood Ltd, Peter 
Budworth Ltd, David 
Burtonwood Eng Ltd 
Capper Lid, W. H 
Chamberlain Industries Ltd 
Chatwood-Milner Ltd 
Consolidated Pneumatic Tool Co Ltd, The 
CT (London) Ltd (glandless & leakproof) 
Dowty Nucleonics Ltd 
ECD Ltd 
Edwards High Vacuum Ltd 
English Electric Co Ltd, The 
Hamworthy Engineering Ltd 
Harland & Wolff Lid 
Holland Engineering Co Ltd, B. A. 
Holmes Ltd 
Howden & Co Ltd, James 
Ingersoll-Rand Ltd 
Joy-Sullivan Ltd 
Keith Blackman Ltd 
Lacy-Hulbert & Co Ltd 
Leyhold Vacuum Sales Ltd 
Lloyd & Ross Ltd 
Mackay Industrial Equipment 
Mechanair 
Metropolitan-Vickers Electrical Co Led 
Northey Rotary Compressors Ltd 
Parsons & Co Ltd, C. A. 
Reavell & Co Ltd 
Richardsons, Westgarth & Co Lid 





Robey & Co Ltd N 

Rotax Ltd POW 
Ruston & Hornsby Ltd BUYERS’ 
Stewart Aeronautical Ltd GUIDE 


Tecalemit, Ltd 

Tilghman’s Ltd 

Wade Engineering Ltd 

Weir Ltd, G. & J. 

Whittaker Hall & Co (1929) Ltd 
Williams & James (Engineers) Lid 
Worthington-Simpson Ltd 


COMPRESSORS—GAS 


*% Circle No 349 on reply card 
Alley & MacLellan Ltd 
Armstrong Siddeley Motors Ltd 
Bell Precision Engineering Co Ltd 
Belliss & Morcom Ltd 
British Thomson-Houston Co Ltd, The 
Brotherhood Ltd, Peter 
Bryan Donkin Co Ltd, The 
Capper Ltd, Wm, H. 
CT (L ondon) Ltd (glandless & lea} proof) 
Dowty Nucleonics Ltd 
ECD Ltd 
Guest Industrials Ltd 
Hamworthy Engineering Ltd 
Harland & Wolff Ltd 
Holland Engineering Co Ltd, B. A. 
Holmes Ltd 
Howden & Co Ltd, James 
Ingersoll-Rand Ltd 
K.S.B. Ltd 
Lloyd & Ross Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Northey Rotary ae ga Lid 
Parsons & Co Ltd, C, 
Reavell & Co Ltd 
Richardsons, Westgarth & Co Ltd 
Robey & Co Ltd 
Ruston & Hornsby Ltd 
Tilghman’s Ltd 
Wade Engineering Ltd 
Weir Ltd. G. & J. 
Western Detail Mfrs Ltd 
Whittaker Hall & Co (1929) Ltd 
Worthington-Simpson Ltd 


CONDENSERS—PROCESS 


9) 


% Circle No 350 on reply card 
Adamson, & Co Ltd, Daniel 
Apex Construction Ltd 
APV Co Ltd, The 
Balfour & Co Ltd, Henry 
Belliss & Morcom Ltd 
Bennett Sons & Shears Ltd 
Blundell & Crompton Ltd 
Butterfield Ltd W. P. 
Capper & Co Ltd, William H. 
Clarke, Chapman & Co Ltd 
Davey, Paxman & Co Ltd 
Dore Ltd 
Empyrium Ltd 
Fraser & Co Ltd, W. J. 
Harvey Ltd, G. A, 
Harris (Birmingham) Ltd, F. & R. M 
Heat Transfer Ltd 
Holmes Ltd 
Horseley ——— & Thomas Piggott Ltd 
Innes Ltd, J 
Jenkins & Co in, Robert 
Marston Excelsior Ltd 
Metal Propellers Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Newton, Chambers & Co Lid 
Parsons & Co Ltd. C. A 
Pearson & Sons Ltd. T. B 
Power-Gas Corporation Ltd, The 
OVF Ltd 
Ryder & Co (Manchester) Ltd, Thos. 
Scientific Furnishings Ltd 
Serck Radiators Ltd 
Simon-Carves Ltd 
Stainless Stee! Vessels (London) Ltd 
Stanfield & Carver Ltd 
Spiro-Gills Ltd 
Taylor Rustless Fittings Ltd 
Thompson (Dudley) Ltd, John 
Thompson Bros (Bilston) Ltd 
Unit Superhe ater & Pipe Co Led 
Weir Ltd, G 
Wellington Tube Works Ltd 
Worthingtoa-Simpson Ltd 
Wykcham Lid 


ONDENSERS—TURBINE 

%*& Circle No 351 on reply card 
Balfour & Co Ltd, Henry 
Belliss & Morcom Ltd 
Blundell & Crompton Ltd 
British Thomson-Houston Co Ltd, The 
Brotherhood Ltd, Peter 
English Electric Co Ltd, The 
Fraser & Co Ltd, W. J. 
General Electric Co Ltd, The 
Harland & Wolff Ltd 
Heat Transfer Ltd 
Jenkins & Co Ltd, Robert 
Metropolitan-Vickers Electrical Co Ltd 
Nuclear Power Plant &. Ltd, The 
Parsons & Co Ltd, C 
Pearson & Sons Ltd T. ‘S. 
Richardsons, Westgarth & Co I td 
Ryder & Co (Manchester) Ltd, Thos. 
Serck Radiators Lid 
Stanfield & Carver Ltd 
Vickers-Armstrongs (Engineers) Lid 
Weir Ltd, G. & J 
Worthington-Simpson Ltd 
Wykeham Lid 


CONTRACTORS—air conditioning 


*% Circle No 352 on reply card 
Air Contro! Installations Ltd 
Andrew Machine Cons:ruction Co Lid, The 
Biddle Ltd, F. H. 
Birlec Ltd 
Birmingham & Blackburn Construction Co Ltd 
Brightside Heating & Engineering Co Ltd 3 








NUCLEAR CONTRACTORS—air conditioning 


POWER 
BUYERS’ 
GUIDE 
FEB 60 


CONTRACTORS—Chemical Engineering 
x : 


ontinued Dempster Lid 
Dorman Long (Bridge & Enginecring) Lid 
Drake & Gorham Ltd 
Farmer & Son Ltd 
Findlay & Co Ltd, Alex. 
Gardner & Co Lid, J. 
General Steel & Iron Ltd 
Guest Industrials Ltd 
Haworth (ARC) Ltd (Flooring) 
Head Wrightson Teesdale Ltd 
Heat Exchangers Ltd 
Hill & Smith Ltd 
Hills (West Bromwich) Ltd 
Holmes Ltd 
Horseley Bridge & Thomas Piggott Ltd 
Humphreys & Glasgow Lid 
Laing & Son Ltd, John 
lations Co Ltd Lionweld Ltd 
Mitchell Engineering Ltd 
Motherwell Bridge & Engineering Co Lid, Ihe 
Mowlem & Co Ltd, John 
ave & Co Lid 
, Chambers & Co Ltd 
Civil Constructors 


Bullows & Sons Lid, Alfred 

Carrier Engineering Ltd 

Colt Ventilation Lid 

Davidson & Co Lid 

Bxatrudex Lid 

Hargreaves & Sons Lid, Henry 

Heat Transfer Lid 

Honeywell Controls Ltd 

Jeffreys & Co Ltd, J. 

Mancuna Engincering Ltd 

Matthews & Yates Lid 

Owen Power Plant € 

Press & Son Lid, W. 

Sturtevant Engineering Co I 
Supervents Ltd 

Teddington Industrial Equipment Ltd 
Thermocontrol Insta 
Phermotank Ltd 
Visco Engineering Co Ltd, The 
Walker & Co (Halifax) Ltd. P.M 
Weatherfoil Heating Syst I 
Western Detail Mirs Ltd 
Wykeham & Co Lid, W 

















CONTRACTORS—Bullding , Brown & Co Ltd 
— cle No 353 on reply card Ruber en Lid (Darlaston) 
Balfour, Bea & Co Lid Sav ages Lid 
Chivers & Sons Ltd, W. B. et M Engineering Lid 
c nstructors-John Brown Ltd Simon- < arves Ltd 
k am Ltd Stokes, Taylor & Shaw Ltd 
Holl end and Hannen & Cubitus Lid Taylor Woodrow Construction Ltd 
Laing & Son Ltd, Jot I Bridg x Lngineering Ltd 
McAlpine & Sons Ltd, Sir Robert Tho nps yn Indust rial Constructions Ltd, John 
Mitchell Engineering Ltd fihoman & Co Lid 
Monk & Co Ltd, A Trollope & Colls Ltd 
Mowlem & Co Ltd, John United Stee! Companies Ltd, The 
Nuclear Civil Constructors United Steel Suructurai Co Ltd 
Price, Charl W r Lid, C. & W 
Sr Son & ¢ Lid Ward Lid, Thos. W. 
Sin -Car Lid & ¢ Ltd, Robert 
St Taylor & Shaw Lid Sons Lid, Joseph 
la x W | Construction Lid s Lt 
Ir pe & ¢ s Ltd Co Ltd, Edward 
United Steel Structural Co Lid Anderson & Co Ltd 
Wa 1 ( i rt 


Whatings Lid CONTRAC TORS— Electrical Engineering 
% Circle No 357 on reply card 


k Co Lid, N. G. 
1. The 





















No 354 on reply card s Co Ltd, The 
Apex ( ruc n Ltd Thomson-Houston Co Ltd, The 
Badgcr & § Lt B sritish I cal Repairs Ltd 
Bennett, Son & Cabie Jointers Ltd 
Blundell & Cr Cathodic Corr n Control Lid 
< tors-J id Cle i c Ltd 
De t Crompton Parkinson Ltd 
D l I . adon) ; 
I I N led 
S N I Lid EMI | nics | 
Head Wrigt yn 2 Lid (N a WCE Eng!ist Cc The 
Fer d 
Head Wrightson Proc s Ltd G al I c Co Ltd r 
Hi l H ( Ltd, S. H 
H I I s (London) 
H i Le I ts Ltd 
H ‘ Lid M i Elec al Co j 
K Lt 
I I Ltd 
\ Sav Ltd 
I ( S 
ft I ‘o Lid ‘ 
Ser j 
( j S 
Ma S ih 
Ne d Su i. W 
N ' 
I 3 4 ON TRACTORS— instrumentation 
I +. No 358 on reply card 
' A ucs Ltd 
° B. Co Ltd, N. G 
i i n 
Lid r ) 
I 
‘ ; I Lt 
y Ltd f “pe 
2 Ca I Col 
CONTRACTORS ~ ivil Engineering Cawk Re I Electr s Lid 
6 No 355 on ply card ( 
1 < 
Lid Cr ¢ ne zCoLt 
D Lid 
t Dynz Radio Ltd 
+ Ek t Ltd 
I r ) Lid I " 
. E t N I t 
t ‘ s Lid EMI | i ‘ 
te ar 1g) I I ( I ! 
i John I Tele nes Ltd ( ument D n) 
, Gen I c Co Ltd, The 
( I ( I I 
_ > : j 
{ r Robert Gr I ( Sir Howard 
, Lt HH S er Co Ltd 
M g itd H ( 
M D H Ltd, R 
n A In I N >, Ltd 
N ( : Ir P Ltd 
Pr if I I l lon) Ltd 
Press W r I I I 
nm) 1\ ( s Ltd 
Lid KDG Ir nts L 
< 7 eo we 
f ng) r 
Stok I ) Ltd M r nt Ltd 
Ta r W ( truction Ltd M rd | pr tit 
Ir ¢ ( Ltd N Zambra Lid 
y \ rn (Er ring) Ltd 
atlings [Ltd N r Enterprises (GB) Ltd 
wan t 
CON TRACTOKRS— Constructional Engineering s Lid 
oa r No 356 on reply card 
_ Platt (Engineers) Ltd ntro!l Instruments Ltd 
ei ¢ truments Ltd 
Austin Jewsbury) Ltd Co Ltd 
I n W. B. (Fa H ind Lid 
B ngha Blackburn Construction Co Lid td 
Braby & ¢ Ltd. Frederick itherr ruments (Computer Division) 
I tric Ltd Sunvic Controls Ltd 


Constructors-John Brown Lid Teddington Industrial Equipment Lid 


t 


Thermocontrol Installations Co Ltd 
Thompson Instrument Co Ltd, John 
Tinsley & Co Ltd, H. 
Vickers-Armstrongs (a/c) Ltd 
Weyers Bros Lid 


CONTRACTORS—mechanical engineering 
*% Circle No 359 on reply card 
Andrews & Platt (Engineers) Ltd 
Armstrong Whitworth Aircraft Ltd, Sir W 
Bailey & Co Ltd, N. G. 
Balfour, Beatty & Co Ltd 
Blundell & Crompton Ltd 


G 


Birmingham & Blackburn Construction Co | 


British Electrical Repairs Ltd 
Chamberlain Industries Ltd 

Cleco Electrical Ltd 

Constructors John Brown Ltd 
Cravens Ltd 

Curran Ltd, John 

Davenport Engineering Co Ltd, The 
Davidson & Co Lt 

Dowty Nucleonics Ltd 
Electro-Hydraulics Lid 

English Electric Co Ltd, The 
E.R.D,. Engineering Co Ltd 
Evans & Son (P 
General Steel & n Ltd 
Foster Wheeler i od 
Hawker Siddeley Nuclear P 





I td, J 





er Ltd 





Head Wr n Processes Ltd 
Head Wrightson Teesdale Ltd 
Innes Lt ‘I, K 


Ionic Instrur nents (London) Lid 
Liquid Systems Ltd 

Miller Ltd, P. “& Be 

Mitchell Enginecring Ltd 
Moore Lid, W. & I 

Morfax Lid 


Palatine Tool & Enginecring Co (Surbiton) | 


Paterson Hughes Engineering Co Ltd 
Press & Son Lid, W 

Rubery Owen Ltd (Darlaston) 

Ryder & Co (Manchester) Ltd, Thomas 
Savage & Parsons Ltd 

Screw Machine Products Ltd (Machinin 
Sealey Engineering Co Lid 
Simon-Carves Lid 

Stokes Taylor & Shaw Ltd 

Sykes Ltd, Henry 

Vickers-Armstrongs (a/c) Ltd 

Ward Lid, Thos W. 

Wilson & Son Lid, Edward 









CONTRACTORS—nuclear power station 
% Circle No 360 on reply car ‘? 
AEI-John Thompson N ear Energy Co 
tomic ywer Constructions Ltd 








CONTRACTORS— pipework 
% Circle No 361 on reply card 








Aiton & ( 1 
Ast I 
Avica Equit nt Lt 
Rat & WV x Ltd 
( N 
Bit C Co 
Br i x | ( Lid 
( ( Lid, Wi | 
( 
Der r ! 
D . Lid 
Extrudex Ltd 
F Wheeler I 
G 2 el ¢ 
He Wr lid 
H Wr I 
H r Lid r 
H y Bridge I I t Lid 
Hu ( I 
Jeff ( Lid, J 
Jenkins & Co Ltd, R 
Kirk & (¢ Tubes) I 
La > Ltd, J I 
Li S Ltd 
I tas a ' 
Ma Ry ! 
M p (CI i Ltd 
Vw & ne |} ~ | 
N aul P I 
M P rd Construction ¢ ltd 
Mi gh Ltd 
M Enginecr Ltd 
Mun A Lid 
Pir Fat oe S ort 
Press & Son Ltd, W im 
nat 
) Ltd 
td 
Lid 
m Lid 
John 





ae Superheater & Pipe Co Ltd 
Vickers- Armstrongs (a/c) Ltd 

Ward Ltd, Thos \ 

Watson & Co Ltd, Robert 


CONTRACTORS — welding 
%& Circle No 362 on reply card 
Anglo Swedish Fiectric Welding Co Lad 
Ashmore, Benson, Pease & Co 











c Az =) 
Eom YDALAARAZD 


Q 





CONTRACTORS welding—continued 
Barimar 





Lt 

& Co Ltd, William H 
natv d-Milner Ltd 

Cleco Electric Ltd 

Deloro Stellite Ltd 





Downey Ltd ; 
Fairey Aviation Co Ltd, The 
; Son Ltd 
Robertson Ltd 
er Lu 
Gr 


ip 
itson Teesdale Ltd 








dge & Thomas Piggott 
s Ltd 
Ss it 
ne End nce Ltd 
, 
( Lid, W c | 
t Bridge & Engincering ¢ 
Mur j P s Ltd 
Jat Son Ltd, D 
Pre: Lid, W 
R Ltd 
R 1 Ltd 
Ryd ( Manchester) I I 
R ! 
Shay Ltd 
Ss r 
S 
S td 
Ss I ind 20) I 
Vick Armstrongs (a/c) Ltd 
W i, Thos. W. 
W Supervision Ltd 
Y ngineering & We 


CONTROL DRIVES—REACTOR 
Circle No 363 on reply car 
British Thomson-Houston Co Ltd, Th 
Chat i-Milner Ltd 
D Nucleonics Ltd 





ta . lectrical Co Ltd 
Nuclear Power Plant Co Ltd The 
Plessey Nucleonics Ltd 
Research & Control Instruments Ltd 
Reyrolle & Co Ltd, A 
Scre Mact Products ltd, (comp 
< ; 


CONTROL RODS—REACTOR 
% Circle No 364 on reply « 








( 1-M td 

E Hydraulics Ltd 

English Electric Co Ltd, The 

H j 

Ha I Jeley Nuclear Power Co Lt 
Met tan-Vickers Electrical Co Ltd 
> ( n tc 

Ta Stead Tube Co Ltd 

TI N ar Engineering Ltd 


CONTROL SYSTEMS-—-REACTOR 
%& Circle No 365 on reply « 
A & Ireland Ltd 
Ardicigh Engineering Ltd 
Ar ntrols Ltd 








Br 1omson-Houston Co | 

[ y N nics Ltd 

k I tron Ltd 
Electro-Hydr s Ltd 

I t Br I lon) I 

E t Nu nics Ltd 

Elec t 

n 1 { I 
Evershed & Vignoles Lt 

Fa A n ( Ltd 

Ge 1 Blectri ol I 
General Ra al Ltd 
Gordon & C 

H r Sidd we 
H n Ltd . 

t rols I 

Ir Leeds & Northrup !td 
K I | eo € 

M tan-Vi rs I t I 
M & Co Lid 

N I rical I 

I cleonics | 

Pye Lid 

k I ineer ( | 
Research & Control Instruments Ltd 
R «* Co Ltd, A 

S ror ' t 1 In Lf ! Lt 
Sperry Gyroscope Co Ltd 

S Controls Ltd 
Thermocontrol Installations Co Ltd 
Vickers-Armstrongs (a/c) Ltd 


CONVEYORS—BULK MATERIAI 


Acr ! 

A & Sons (Tipton) Ltd, W. G 

Ar vs & Piatt (lngineers) 1 td 

Ba k & Wilcox Ltd 

Birmingham & Blackburn Construction ¢ 
Clarke, Chapman & Co Ltd 


Di agton Enginecring Co Ltd 
Fisher & Ludlow Ltd 


G 1! Electric Co Ltd, The 
Gencral Steel & Iron Lid 

Hum & Glasgow Ltd 
Magnet r juipment Co Ltd, The 
Mitchell Engineering Ltd 

Morris, lid 


Parker Mitchell I nginecring Co Ltd 


% Circle No 366 on reply card 
Ltd 


Paterson Hughes Engineering Co Ltd 
Rubery Owen Ltd (Darlaston) 
Sheepbridge Engineering Ltd 
Simon-Carves Ltd 

Thompson Conveyor Co, John 
Tilghman’s Ltd 

TI Nuclear Engineering Ltd 

United Steel Companies Ltd, The 
Wykeham Ltd 


COOLERS—AIR (See Air Coolers) 
COOLERS—OIL 


% Circle No 367 on reply card 
Birwelco Ltd 


Brown Fintube (GB) I td 
Dore Ltd 

Empyrium Ltd 

ra er&§ l 

Head Wrights Proces Lt 





H 


» Engincerin 
rthington-Sin 








\ Lt 
Wwe Ltd 


COOLING TOWERS—NATURAL DRAL GHT 
“+ C 


Circle No 358 on reply card 
Brotherhood Ltd, Peter 
Cooling Towers Ltd 
D — rt _Eng ineering Co Ltd, The 





Head Wr tson Processes I 
Mite + ering Ltd 
Premier Cooler & Engineering Co Ltd 


Price, Charles R 
" eering Co Ltd 





COOLING TOWERS—FORCED DRAUGHT 
% Circle No 369 on reply card 





Shaw Petrie Ltd 
Visco Engineering Co Ltd 
Worthington-Simpson Ltd 


CORROSION PROTECTION 
% Circle No 370 on reply ca: 
Abril Corpn. (G.B.) Ltd 
Albright & Wilson Ltd (nickel-phosphorous 











piating) 

Berk & Co Ltd W.—Schori Division ( 
plastic 

Birl ec Ltd 

Bitulac Ltd 

Braby & Co Ltd, Pre (hot dip & lvaniz 

British Paints Ltd 

ritish Refrasil Ltd less steel sheet linir 

Cartwr t Ltd 

Catt ¢ Corrosion Control Ltd ( ) 

( loying Co td (meta 

CIB xy f 1) 

Cor s John Brown Ltd (Cathod 

© “lo t Co, London, Lid 

Cc ing Ltd 

Cc & Sons Ltd, Joseph (chemical 

D fucts Ltd (paint) 

Electropol Processing Ltd (electropolish 

Evode Ltd (pain 

Extrudex Ltd 

Ga wood (¢ 

Ge Co Ltd rs 





Gencral Descali 
Gree n & Son Ltd, E, 
td, G. A, (galvanizing) 

ideley Nuclear Power Lid (met: 








) 
Enginecring Co Ltd 





ish Chemical Co Ltd (paint) 








Tees-Side neering (H.D. Galv 
a} intenance Co I 
e dep ’ 
f V sal B inc 2 1 ] t ' 
Wallace & Terese Ltd 
COUPLINGS PLEXISLE 
Circle No 371 on reply card 
Ar 2 Whit worth (M Ind.) 
Avica I pmen td 
Avimo Ltd 
I As s Ltd 


British Thomson-Houston Co Ltd, Tt 
Crofts (Engineers) Ltd 

Electro-Hydra 
Fenner & Co I . 
High Pressure Components Ltd 
Metalastik Lid 

Precision Heating Ltd 

Renold Chains Lid 

Ryder & Co (Manchester) Ltd, Thor 
Sheepbridee Engineering 

Silentbloc Ltd 

TI Nuclear Engineering Ltd 
Whittaker Hall & Co (1929) Ltd 











COUPLINGS—HYDRAULIC 
* Circle No 372 on reply 
Avica Equipment Ltd 
British Ermeto Corporation Ltd 
Chamberlain Industries Lid 
Crofts (Engineers) Ltd 
Filton Lid 


Fluidrive Engineering Co Ltd NUCLEAR 


Guyson Industrial Equipment Ltd POWER 
High Pressure Components Ltd BUYERS’ 
IV Pressure Controllers Ltd GUIDE 
Lockheed Precision Products Ltd FEB 60 


Ryder & Co (Manchester) Ltd, Thomas 
Spembly Ltd 
TI Nuclear Engineering Ltd 


COUPLINGS—PIPE 
% Circle No 373 on reyly card 

Avica Equipment Ltd 
Avimo Ltd 
Bells Asbestos Ltd 
British Ermeto Corporation Ltd 
Capper & Co Ltd, William H. 
Globe Pneumatic Eng Co Ltd 
Guyson Industrial Equipment Ltd 
High Pressure Components Ltd 
IV Pressure Controllers Ltd 
Kirk & Co (1 >s) Ltd 
Lockheed Precision Products Lid 
QVF Lid 
Ryder & Co (Manchester) Ltd, Thor 
Stewarts & Lloyds Ltd 
Talbot Stead Tube Co Ltd 
Cl Nuclear Engineering Ltd 








CRANES 
cic welt. hag a" on reply 
Anderson-Grice 
Andrews & Platt ns ineers) Ltd 
ASEA Electric Ltd 
Babcock & Wilcox Ltd 
British Industrial Engineering Co (Si 
Butters Bros Ltd 
Carruthers & Co Ltd 
Caswell Cranes & Erection Ltd 
Clarke, Chapman & Co Ltd 
Clayton Crane & Hoist Co Ltd 
Clyde Crane & Booth Ltd 
Elliston, Evans & Jackson Ltd 
Fellows Bros | Ltd 
Fowler & Co (I ie Ltd, John 
General Steel & Iron Ltd 
Henderson & Co Ltd, John M. 
Heywood & Co Ltd, S. H. 
K. & L. Steelfounders & Engineers Ltd 
King Ltd, Geo. W. 
Matterson Ltd 
Mitchell Engineering Ltd 
Morris Ltd, Herbert 
Morrison, Marshall & Hill Ltd 
Motherwell Bridge & Engineering ¢ Ltd. The 
Neal & Co, R. H. (Mobile) 
Newton, Chambers & Co Ltd 
Paterson Hughes Engineering Co Ltd 
Rubery Ow Ltd (Darlaston) 
Steels Engineering Products Ltd 
Strachan & Henshaw Ltd 
Vaughan Crane Co Ltd, The 
Wael Ltd, Thos. W. 
Wharton Crane & Hoist Co Ltd, Ti 





CRUCIBLES—INDUSTRIAL 
Circle No 375 on repy < 
im Div, Engelhard In 





nan Ltd 

d, The (all ty 
h I lon) Ltd (quart 

Guest Ind Ltd 

Laboratory Apparatus & Glass BI 

Morgan Crucible Co Ltd, The (all types 

Morgan Refractories Ltd (all types) 












Powell D irbon Products Ltd (car? 
ngs Ltd 
te Ltd, The (Vitreosi! & 


EAE RATORS 
% Circle No 376 on reply 
Allen Sons & Co Ltd, W. H 
Boby & Co Ltd, William 
H I fer Ltd 
Hick, Hargreaves & Co Ltd 
Jenkins & Ci > Lt td Robert 









therwell gine Co Lid 
ctric » Lid 
> Lt 
& Co Ltd 
I j 





ton) Ltd 
Ltd, John 
Vickers-Armstrongs (Engineers) | 
; J 


Worthington-Simpson Ltd 
DEHUMIDIFICATION PLANT 
i Circle No 377 on reply 


Air Control Installations Ltd 











An see Machine C ction ¢ l 
tiddle Ltd, F. H. 
od 
ett & Lewis Ltd 
Cargocaire Ltd 
Carrier Engineering Co Ltd 
Crosfield & Sons I td, Joseph (silica g 


Heat Transfer Lt 

Keith RB eon 

Mancura Engineering Co Ltd 
Ma wit ] 

Mother a Br idge & Engineering Co Lid. 1 
Peabody Ltd 
Porter (Sales) 
Sturtevant Engir 
Thermocontrol Installations Co Ltd 
Visco Engineering Co Ltd 
Wykeham & Co Ltd, W. 








DEMINERALIZATION PLANT 
Circle No 378 on reply card 
Boby & Co Lid, Wm. 
Heat Transfer Lid 
Motherwell Bridge & tngincering ( Lid, The 
Neckar Water Softeners Lid 
Permutit Co Ltd, The 
Thompson-Kennicott Ltd, John 


a 








NUCLEA 
POWER 


BUYERS’ 


GUIDE 
FEB 60 


DESUPERHEATERS 
% Circle No 379 on reply card 

Babcock & Wiicox Lid 
Chesterfield Tube Co Ltd, The 
Copes Regulators Ltd 
Dore Ltd 
Foster Wheeler Lid 
Gordon & Co Ltd, James 
Heat Exchangers Ltd 
Heat Transfer Ltd 
Hopkinsons Ltd 
Jenkins & Co Ltd, Robert 


Motherwell Bridge & Engineering ( Ltd, The 


Simon-Carves Lid 
Superheater Co Ltd, The 
Unit Superheater & Pipe Co Ltd 


DIESEL POWER PLANT 
Circle No 380 on reply card 
Allen Sons & Co Lid, W. H. 
Belliss & Morcom Lid 
British Thomson-Houston Co Ltd, The 
Crossley Bros Ltd 
Davey, Paxman & Co Ltd 
English Electric ¢ Ltd, The 
Guest Industrials Ltd 
Hamworthy Engi eering Co Ltd (diesel-driven 
pumps) 
Harland & Wolff Ltd 
Hawker Siddeley Nuclear Power Co Lid 
Mirrlees, Bickerton & Day Lid 
Napier & Son Ltd, D. 
Petbow Ltd 
Ruston & Hornsby Ltd 
Sykes Ltd, Henry 
Wykeham Lid 


DISSOLVERS—FUEL ELEMENT 
% Circle No 381 on reply 


Chesterficid 1 Co Ltd, The 
Fraser & Co Ltd, W. J 

Heat Transfer Lid 

Lang London Lid 

N a CI 





mpton) Led, J 
Tl Nuclear Engineering Ltd 


DOORS—HEAVY SHIELDING 
*% Circle No 382 on reply 


Andrews & Platt (Engineers) Lid 





1od-Milner Ltd 
r Son Ltd 
r Ltd (lead) 
Steel G 
t k & >» Ltd, M, W 
Lid 
is ms Ltd 
Industrial Pl 
Lid, G.D 
rch Control Instr nts | 
\ Ltd 
Universal B Er I 
Vicke Armstror A/c) Ltd 
Walker Ltd, ¢ WwW 


DUCTW ORK — FLEXIBLE 
% Circle No 383 on repl 


=< 





dge & Enginee g ¢ itd, Th 
| & Engineering Co (Surbiton) I 
Rust n & Hi msby Ltd 

Ryder & (¢ Manchester) Lid, Thomas 
Thermotank Ltd 

Thompson (Dudley) Ltd, John 

Thompson (Wolverhampton) Lid, John 
Universal Boilers & Engincering Lid 





DUCTW ORK—METALLIC 
*% Circle oe a on reply card 
Acraspray Associatec 
Air Contro] Installat yas Lad 
Airnesco Products Lt 
Alien & Sons (Tipton) ; Led, W.G 
Andrew Machine Construction Co Ltd, the 
Avica Equipment Ltd 
Babcock & Wilcox Ltd 
Bawn & Co Lid, W. B. 


Birmingham & Blackburn Construction Lid 
Birwe > Lid 

Blund & Crompton Ltd 

Braby & Co Ltd, Fredr 

Brown & Co Lt f j 

Bullows & S ms r td, Alfred 

Butterfield Lt W. P 


Capoer & Co Lid William H 
Carricks & Sons Lid 
Cary Lid, W I 

Clark Chapman & Co Ltd 
Controlled Heat & Air Lid 
Cornercroft Ltd 

Dallow, Lambert & Co Ltd 
Davidson & Co Ltd 

Dore Ltd 

Empyrium Ltd 

Parmer & Son Ltd 

Fowler Ltd (iead) 


Freeman, Taylor Machines ! 

Gardner & (€ Ltd, J 

General Steel & Iron € lid 
Greenwoods & Airvac Ventilating Co Ltd 
Hargrcaves & Son td, Hen 


Harvey & Co (London) Lid, G. A 

Harvey Lid, G. A 

Head Wrightson Teesdale Lid 

Howden & Co Ltd, Jar 

Jeffreys & ¢ Lid, J 

Jenkins & Co Lid, Robert 

Keith Blackman Ltd 
’ 


Mancuna Engineerir 


Mills Packard Constr ri j 

M e & Co Lid, W I 

Morfax Ltd 

Opperman Lid, S. E 

Owen Power P ant Co 

Ozonair Engineering Co Lid 

Palatine Tool & Engineering Co (Surbiton) Lid 


Pearson & Sons Ltd, T. B. 
Prat-Danie! (Stanmore) Ltd 

Premier Cooler & Engineering Co Ltd 
Ryder & Co (Manchester) Ltd, Thomas Permutit Co Ltd, The 

Rye-Arc Ltd Plessey Nucleonics Lid 
Scientific Furnishings Ltd QOVF Ltd 

Sheet Metal Engineering Ltd Sharples Centrifuges Ltd 
Southborough (Weybridge) Ltd Simon-Carves Ltd 

Stainless Stee! Profile Cutters Ltd Thompson-Kennicott Lid. John 
Stainless Steel Vessels (London) Ltd 
Standard & Pochin Bros Ltd, The 
Stokes Taylor & Shaw Ltd 

Taylor Rustless Fittings Ltd 
Thermotank Ltd 

Thompson (Dudley) Ltd, John 
Thompson (Wolverhampton) Ltd, John 


Tirfor Ltd , 
Tupholme & Co Ltd, George E. ae lle pau 


Universal Boilers & Engineering Ltd " 
Visco Engineering Co Ltd, The 2 me See 
Walker & Co (Halifax) Ltd, P. M. Powell Duffryn Carbon Products Ltd 


Watson & Co Ltd, Robert » Carve 
Weatherfoil Heating Systems Ltd | emmy = _ 


Western Detail Mfrs Ltd Wei . 
: : eir Ltd, G. & J. 
Wykeham & Co Lid, W. Western Detail Mfrs Ltd 


Worthington-Simpson Ltd 


Mendip (Chemical Engineering) Ltd 
Newton, Chambers & Co Ltd 
Nuclear Chemica! Plant Ltd 


EJECTORS—AIR 
* Circle No 389 on reply card 
Bennett Sons & Shears Ltd 
Blundell & Crompton Ltd 
British Steam Specialties Ltd 
English Electric Co Ltd, The 


a a ae 
% Circle No 385 on reply card abies . 
Air Control Installations Ltd af ELECTRIC MOTORS—a.c. 

British Geon Lid % Circle — = » reply card 

BX Plastics Ltd Allen Sons & Co Lt 

Lt ASEA Electric Ltd 

British Thomson-Houston Co Ltd, The 
Brook Motors Ltd 
Brush Electrical Ltd 
C.A.V. Ltd 
Crompton Parkinson Ltd 
Electric Construction Co Ltd, 


ton = dustrial Porcelains Ltd 
idex Ltd 
le Ducting Ltd 
Fowler Ltd (pvc) 
Guest In justrials Ltd 
vare Lid 





General Electric Co Lt 
Greenwood & Batley Ltc 
H rand Engi neer ing ¢ » Ltd 

d & W ff Lt 

Higgs Motors Ltd 

Jones & Co (Engineers) Ltd, Walter 





DUST COLLECTORS—CYCLONE 





*% Circle No 386 on reply card Kent Ltd, George 
— Cc + ) ie . at ns Ltu Ketay Ltd 
ae LO Le. ar Klaxon Lid 
Allen & Sons (Tipton) Ltd, W. G. cote 


Lancashire Dynamo & (€ rypt > Lt 
Lancashire Dynamo Ele 
Laurence, Scou & EF 


Andrew Machine Construction Co Ltd, The 
snnett Sons & Shear td 
Berk & Co Ltd, F. W.—Schori Division Leland Instruments Ltd 
Birmingham & Blackburn Construction Co Mather & Plat tt Ltd 
ndell & Crompton Ltd Metropolitan-Vickers Electrical Co Ltd 
Br oy itd McKellan Aut mation Ltd 
Buell YD4) td iirhe td 
Butterfield Ltd, W. P sonnel sd sg Ltd 
Carrier Engineering Co Ltd Plessey Nucleonics Lid 
Controlled Heat & Air Ltd Reyrolle & Co tLd,. A 
Dallow Lambert & Co Ltd Rotax Ltd : 
Davidson & Co | - Scott & Co (Belfast) Ltd, Hugh J 
r & Co Ltd, J Stewart Aeronautical Ltd 
Hargreaves & Sons Ltd, Henry Thermocontro! Installations Co Ltd 
Harvey & C o (London) Ltd, G. A Ward Ltd, Thos W. 














Head W n Teesdale Ltd 
Heat Fransfer Li | 
Ss ¢ » Ltd, W. C. EVAPORATORS—CARBON DIOXIDE 
r Ld, James — Circle No 391 on reply card 
Ad APV Co Lt The 
slackman Ltd Capper & Co Ltd, William H 
1 Engineering Ltd Chesterfield Tube Co Lid 
& Yates Lid Distillers Co Ltd 
Newton, Chambers & Co Ltd Heat Transfer Ltd 





Holmes Ltd 
Kestner Evaporator & Engineering Co Ltd 
Lioyd & Ross Lid 


Owen Power Plant Co 
Ozonair Engineering Co Ltd 
Power-Gas Corporation Ltd 
Prat-Danie! (Stanmore) Ltd 
Service Electric Co Ltd 
Sime yn-Carves Lid 

tainless Stee! bs essels (London) Ltd 
Standard & Pochin Bros Ltd, The 
Sturtevant E ngineering Co Ltd 
Tupholme & Co Ltd, George E 
Visco Engineering Co Ltd 
Vokes Ltd 
Walker & Co (Halifax) Ltd, P. M 
Weatherfoil Heating Systems Ltd 
Wykeham & Co Ltd, W. 





EVAPORA TORS—CHEMICAL 
% Circle No 392 on reply card 
Aiton & Co Ltd 
Apex Construction Ltd 
Bennett Sons & She ars Ltd 
Blundell & Crompton Lid 
Capper & Co Lt i, William H 
Chesterfield Tube Co Ltd, The 
Davey, Paxman & Co Ltd 
Dore Ltd 
Empyrium Ltd 
Fraser & Co Ltd, W. J 
DUST COLLECTORS—-ELECTROSTA 11¢ Giusti Ltd 
*% Circle No 387 on reply card Harvey Ltd, A. 
Aeraspray Associated Heat Transfer ~ td 
Air Control Installations Ltd Horseley Bridge & Thomas Piggott [td 


Air-Maze Ltd Innes Ltd, J, K 

British CECA Kestner Evap yrator Ltd 
Dempster Ltd Marston Excelsior Ltd 
Fowler Ltd Metal Propellers Ltd 

Harris Engineering Co Lid Nuclear Chemical Plant Ltd 
Head Wrightson Teesdale Ltd OVP Ltd 

Holmes Ltd Simon-Carves Ltd 


Howden & Co Ltd, James Stainless Steel Vessels (London) Ltd 
Keith Blackman Ltd Stanficild & Carver Lid 

Midiand Heating & Ventilation Co Lid Thompson Bros, (Bilston) Ltd 
Prat-Danie! (Stanmore) Ltd Thompson (Dudley) Ltd, John 
Simon-Carves Worthington-Simpson Ltd 
South London E! ectrical Equipment Co tid 


Sturtevant Engineering Co Ltd EVAPORATORS—POWER STATION 


% Circle No 393 on reply card 


EFFLUENT TREATMENT PLAN! Aiton & Co Ltd 

Circle No 388 on reply card Bennett Sons & Shears Ltd 
Aerox Lid Blundell & Crompton Ltd 
Ancorite Ltd Capper & Co Ltd, William H 
APV Co Lid Chesterficld Tube Co Ltd, The 
Bary (Shielding Products) Ltd English Electric Co Ltd, The 
Bennett Sons & Shears Ltd Fraser & Co Ltd, W. 5. 
Boby & Co Ltd, William Heat Transfer Ltd 





Candy Filter Co Ltd, The 
Crosficid & Sons Ltd, Joseph 
‘Paxman Lid 


Richardsons, Westgarth & Co Lid 
Metropolitan-Vickers Electrical Co Lid 
Simon-Carves Ltd 

ste p d Stainless Sceel Vessels (London) Lid 
Fraser & Co Ltd, a Stanfield & Carver Ltd 

Pullers’ > arth Union ‘| td, The Vickers-Armstrongs (Engineers) Ltd 
Holmes Ltd Weir Ltd, G. & J, 

Kestner Ev iporat w & Engineering Co Lid Worthington-Simpson Ltd 

Mason (Chemical Engineers) Ltd, G. Samuel! Wykeham Ltd 








Electric Power Enginecring Co (Birmingham 
| t lr nd t 
Engincering Co Lid Elliott Bros (Lond n) Ltd : 
ineering) Ltd English Electric Co Ltd, The 
Vignoles Ltd 





5 
> 
teas 


et ee Oe et OOO eo oo DP > > S&S > > 








oe * Circle No = on reply card 
Aeraspray Associated 
Air Ce aval tans fino Lid 
Airscrew Co & Jicwood Ltd, The 
A.K. Fans Ltd 
Alldays & Onions Ltd A 
Andrew Machine Construction Co Lid, The 
Bryan Donkin Co Ltd, The 
Bullows & Sons Ltd, Alfred 
m & Co Ltd 
lex Lid 
Byrn & Co Ltd 
j Elect + 7 The 
Green & Sc n Ltd, 
Guest Industrials Ld 
athernware Ltd 
on n & Co Ltd, James 
Jones & Stevens Lid 
kman Ltd 
t Eva. yrator Ltd 
. nd Ins iments Ltd 
Matt ews & "Yates Lid 
Midland Heating & Ventilation Co Ltd 
Owen Power Plant Co 
id 











Prat-l Daniel Ltd 
Rediweld Ltd 
Reve » Electric Ltd 
iston & Hornsby Ltd 
Furnishings Ltd 
Electric Co Ltd 
& Pochin Bros Ltd, Tne 
t Engineering Co i td 





‘o (Halifax) Ltd, P. M 
Wigan) Ltd 

1 & Co (1929) Ltd 
d ichester Ltd 
Wykenam & Co Lid, Ww. 





FEED WATER HEATERS 
Circle No 395 on reply card 
Bab k & Wilcox Ltd 


Blund & Crompton Ltd 
Joby Co Lid, William 
S Specialties Ltd 


be (GB) Ltd 


» Ltd, The 
o Ltd, The 





an-Vickers Electrical Co Ltd 
nbers & Co Ltd 

er Plant Co Lid 

ns, Westgarth & Co Ltd 





& Carver Ltd 

tS erpenmaced & Pipe Co Ltd, The 
Armstrongs (Engineers) Ltd 

r oo. G. & 

yn- Simpson Lid 





FILTERS—AIR (See Air Filters) 


FILTERS —-GAS 
% Circle No 396 on reply card 


ntrol Installations Ltd 


aze Lt 
irfield Industries Ltd 

sh Filters Ltd 
ow (Engineers) Ltd, F. E. 
n Industrial Porcelains Ltd 
ots (Filters) Ltd 
Fa Aviation Co Lid, The 
Incandescent Heat Co Ltd 
Innes & Co (Darlington) Ltd 
Mancuna Engineering Ltd 
Metal & Plastic Compacts Ltd 
Marston Exceisior Lt 
Ozonair Engineering Co Ltd 
-r-Gas Corporation Ltd 
d Products Ltd 
1-Line Filters Ltd 
Vokes Lid 















FILTERS—LIQUID METAL 
% Circle No 397 on reply card 

Acrox Lid 

Marston Excelsior Ltd 

Metal & Plastic Components Ltd 

Palatine Too! & — Co (Surbiton) Ltd 
Press & Son Ltd, 
Sintered Products L Nd 





FILTERS—VACUUM 
% Circle No 398 on reply card 

Acrox Lid 

Air-Maze Ltd 

Carlson Ltd, John C. 
Davey, Paxman & Co Ltd 
Dore Ltd 
Doulton Industrial Porcelains Lid 
Edwards High Vacuum Ltd 
Eimco (Grea: Britain) Ltd 
Endecotts (Filters) Ltd 
Extrudex Ltd 
Fleischmann (London) Ltd 
Fraser & Co Ltd, W. J 
a at Transfer Ltd 

rnational Construction Ltd 

1V Pressure Controllers Ltd 
Lacey-Hulbert & Co., Ltd 
Leybold Vacuum Sales Lid 
Mendip (Chem, Eng.) Ltd 
N.G.N. E ene Ltd 
Norgren Ltd, A. 
Pulsometer he ring Co Ltd, The 
Ruston & Hornsby Ltd 
Sintered Products Ltd 
Stream-Line Filters Ltd 





FILTERS—W ATE) 
* Circle HNe 399 on reply card 

Aerox Ltd 
Air-Maze Ltd 
Ashworth & Parker Ltd 
Auto-Kleen Strainers Ltd 
Birfield Industries 
Boby & Co Ltd, William 
British Filters Lid 
British Steam Specialities Lid 
Calmic Engineering Co Ltd 
Candy Filter Co Lid, The 
Carlson Ltd, John C, 
Colborne Engineering Co Ltd, The 
Davey, Paxman & Co Lid 
Dore Ltd 
Doulton Industrial Porcelains Ltd 
Endecotts (Filters) Ltd 
Fairey Aviation Co Ltd, The 
Glenfield & Kennedy Ltd 
Gourock Ropework Ltd (cloths) 
Heat Transfer L'd 
Hindle & Sons Ltd, Joshua (strainers) 
Innes & Co (Darlington) Ltd 
Liquid Systems Lt 
Madan & Co Ltd, Charles S. 
Marston Excelsior Ltd 
Metal & Plastic Compacts Ltd 
Philips E trical Lt 

i 





Pleniy & n Lt 
Press & Son Ltd, W. 
Pulsometer Engineering Co Ltd, The 


Sheet Metal Engineering Ltd 
Simmonds Aerocessories Ltd 
Sintered Products Lid 
Thompson-Kennicott Ltd, John 


FIRE FIGHTING EQUIPMENT 
% Circle No 400 on reply card 
Angus & Co Lid, George 
BTR Industries Ltd 
Cov entry ¢ c imax Engines Ltd 
Fire Armour Lt 
Glenfie Id ¢ & Ken nnedy Ltd 
Hindle & Sons ~~" Joshua 
Kidde Co Ltd, The Walter 
Merryweather & Sons Ltd 
Minerva Detector Co Ltd (detectors) 
Minimax Ltd 
National Fire Protection Co Ltd, The 











Pyrene Co Ltd, The 
RFD Co Ltd 
Sigmund Pumps Ltd 


FLEXIBLE PIPING & PIPE JOINTS (See Pipes 
& Piping) 


FRICTION LININGS 
%& Circle No 401 on reply card 
ra 


Ferodo | 


FUEL ELEMENT HANDLING EQUIPMENT 
% Circle No 402 on reply card 
Babcock & Wilcox Ltd 
Blundell & Crompton Ltd 
Chatwood-Milner Ltd 
Cleco I ric Ltd (trucks 
Cravens Ltd 
Dowty Nucle cs Lt 
Electro-Hydr walle Lt 2 
English Electric Co Ltd, The 
Evans & Son (Portsmouth) Ltd, J. 
Flight Refuelling Ltd 
General Electric Co Ltd, The 
Hawker Siddeley Nuclear Power Co Ltd 
Head Wrightson Processes Ltd 
Horseley Bridge & Thomas Piggott Ltd 
(casings only) 
Matterson Ltd 
Mendip (Chem, Eng.) Ltd (mon-mcetallic) 
Monitor Patent Safety Devices Ltd 
Palatine Tool & Engineering Co (Surbiton) Ltd 
Paterson Hughes Engineering Co Ltd 
Savage & Parsons Ltd 
Screw Machine Products Ltd (components) 
Shanc A yn Scientific Co Lid 
Spembly ltd 
acs n & Henshaw, Ltd 
Thompson Ordnance Co, John 
Vickers-Armstrongs (a/c) Ltd 
Western Detail Mfrs Ltd 
FUEL ELEMENT MANUFACTURING PLANT 
% Circle No 403 on reply card 
Farmer Norton & Co Ltd, Sir James 
Robertson & Co Ltd, W. H. A. (rod and tube 
extrusion) 
Tl Nuclear Engineering Ltd (rolling mill) 














FUME HOODS 


% Circle No 404 on reply card 
Aeraspray Associated Lid 
Air Control Installations Ltd 
Birmingham & Blackburn Construction Co Ltd 
Bullows & Sons Ltd, Alfred 
Butterfield Ltd, W. P. 
Controlled Heat & Air Ltd 
Cyenet Joinery Ltd 
Dore Ltd 
Extrudex Ltd 
Fowler Ltd (lead, pve) 
Freeman, Taylor Machines Lid 
Griffin & George Ltd 
Hargreaves & Sons Ltd, Henry 
Hathernware Lid 
Keith Blackman Ltd 
Kestner Evaporator Ltd 
Marine & Industrial Plastics Ltd 
Mathews & Yates Ltd 
Mendip (Chemical Engineering) Ltd 
Opperman Ltd, S. E. 
Owen Power Plant Co 
Ozonair Engineering Co Ltd 
Permali Ltd 
Press & Son Lid, W. 
Rediweld Ltd 
Scientific Furnishings Ltd 
Sturtevant Enginecring Co Lid 
Supervents Ltd 
Thermoplastics Ltd 
Tilghman's Ltd 


Tupholme & Co Ltd, George E. 


Visco Engineering Co Ltd POWER 
Weatherfoil Heating Systems Ltd BUYERS’ 

GUIDE 

FURNACES—ARC FEB 60 


% Circle No 405 on reply card 
ASEA Electric Ltd 
Bayley Clanahan Ltd 
Birlec-Efco (Melting) Ltd 
Fleischmann (London) Ltd 
GWB Furnaces Ltd 
Head Wrightson Processes Lid 
Leybold Vacuum Sales Ltd 
Metalectric Furnaces Ltd 
Vacuum Industria! Applications Ltd 
Western Detail Mfrs Ltd 
Wild-Barfield Electric Furnaces Ltd 


FURNACES—INDUCTION 
% Circle No 406 on reply card 
ASEA Electric Lid 
Bayley Clanahan Ltd 
Birlec-Efco (Melting) Ltd 
Delapena & Son Ltd 
Electric Furnace Co Ltd 
Fleischmann (London) Ltd 
General! Electric Co Ltd, The 
GWB Furnaces Ltd 
Leybold Vacuum Sales Ltd 
Metalectric Furnaces Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Philips Electrical Ltd 
Precision Heating Ltd 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 
Wild-Barfield Electric Furnaces I.td 


FURNACES—REDUCTION 
* Circle No 407 on reply card 
AEW Lid 
Barlow-Whitney Ltd 
Bayley Clanahan Ltd 
GWB8 Furnaces Lid 
Royce Electric Furnaces Ltd 
Western Detail Mfrs Ltd 


FURNACES—RESISTANCE 
*% Circle No 408 on reply card 

AEW Ltd 
Barlow-Whitn Ltd 
Bayley Clanahan Ltd 
Birlec Ltd 
Catterson-Smith Ltd, R. M 
Electric Furnace a o Ltd 
Fleischmann (London) Ltd 
General Electric ‘Co Ltd, The 
GWB Furnaces Ltd 
Hoyt Meta: Co of Great Britain Ltd, The 
Incandescent Heat Co Ltd 
Leybold Vacuum Sales Ltd 
Meralect ric Furnaces Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Royce bi ectric Furnaces Ltd 
Spembly Ltd 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 
Wild-Barficld Electric Furnaces Ltd 





FURNACES—SINTERING 
% Circle No 409 on reply card 

AEW Ltd 
Bayley Clanahan Ltd 
Birlec Lid 
Catterson-Smith Ltd, R. M. 
Fleischmann (London) Lid 
GWB Furnaces Lid 
Incandescent Heat Co Ltd 
Leybold Vacuum Sales Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Royce Electric Furnaces Ltd 
Spembly Ltd 
Vacuum Industrial Applications | td 
Western Detail Mfrs Ltd 


FURNACES—VACUUM 
% Circle No 410 on reply card 
AEW Lia 
Bayley Clanahan Ltd 
Birlec Lid 
Birwelco Ltd 
Butterfield Ltd, W. P. 
Edwards High Vacuum Ltd 
Electric Furnace Co Ltd 
Fleischmann (London) Ltd 
Hawker Siddeley Nuclear Power Co 
Leybold Vacuum Sales Ltd 
Metropolitan-Vickers Electrical Co Ltd 
NGN electrical Ltd 
Pulsometer Engineering Co Ltd 
Royce Electric Furnaces Ltd 
Spembly Ltd 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 


GAS CLEANING PLANT 
*% Circle No 411 on reply card 
Acrox Ltd 
Air Control! Installations Ltd 
British CECA Ltd 
Dempster Ltd 
Doulton Laboratory Porcelains Ltd 
Engelhardt Ltd (Baker Platinum) 
Fowler Ltd 
Hawker Siddeley Nuclear Power Ltd 
(argon purifiers) 
Head Wrightson Teesdale Ltd 
Holmes Ltd 
Howden & Co Ltd, James 
Humphreys & Glasgow Ltd 
Keith Blackman Ltd 
Kestner Evaporator & Engineering Co Ltd 
Lloyd & Ross Ltd 
Mancuna Engineering Ltd 
Newton, Chambers & Co Ltd 
Power-Gas Corporation Ltd 
Q.V.F. Lid 
Simon-Carves Ltd 
Stanfield & Carver Ltd 
Sturtevant Engineering Co Ltd 7 

































MUCLEAR GAS CLEANING PL ia -continued GRANULATORS Wellington Tube Works Lid HYD 
GR OWalker Lid, C. & % Circle No 425 on reply card Western Detail Mfrs Ltd 
BUYERS’ Western Detail aie Ltd (argon purifiers) Allen & Co Ltd, Edgar Lo 
GUIDE = Wykeham Ltd Apex Construction Ltd HEAT EXCHANGERS—METAL/WATER Ma 
FEB 60 Burtonwood Ltd *% Circle No 432 on reply card Mt 
GAS DRIERS Manesty Machines Ltd APV Co Ltd, The Pie 
% Circle No 412 on reply card Mansfield & Co Ltd, Frank Babcock & Wilcox Ltd Ri 
British CECA Lid ' : Birwelco Ltd Sa 
Dempster Ltd GRAPHITE— DISPERSIONS Brown Fintube (GB) Lid St 
Heat Transfer Ltd %& Circle No 426 on reply card Electro-Hydraulics Ltd Ta 
Holmes Lid Acheson Colloids Ltd Fenton, Bryn & Co Ltd Tt 
Incandescent Heat Co Ltd British Acheson Electrodes Ltd Fleischmann (London) Ltd I 
Kestner Evaporator & Engineering Co | id Centralube Ltd Foster Wheeler Ltd \ 
Lloyd & Ross Ltd . Foster, Yares & Thom Ltd W 
Magnetic Equipment Co Ltd, The GRAPHITE—MODERATOR Fraser & Co Ltd, W. J 
Palatine Tool & Engineering Co (Surbiton) Ltd x Cir cle ae 427 on reply card General! Erectric Co Ltd, The INS 
ove Ltd An Gr Corporatic Hawker Siddeley Nuclear Power Co Ltd i 
Gel It British Ac r ectrodes Ltd Heat Exchangers Ltd 
West rn Detail Mfrs Ltd : ‘o Ltd, The Heat Transfer Ltd = 
Morgan Crucible Co Ltd, The Marston Excelsior Ltd 
GAS STOR AG FE PLANT New Meta Chemicals Ltd Morgan Crucible Co Ltd, The R, 
rel ~~ 413 on reply Nuclear Graphite Ltd Newton, Chambers & Co Ltd 4 
1 Ltd P Powell Duffryn Carbon Products Ltd Revo Electric B 
or he . Ryder & Co (Manchester) Ltd, Thomas ~ 
rium Ltd GRAPHITE—REFLECTOR Simon-Carves Ltd C 
Lloyd & Ross Ltd ra Circle No as on reply card Spiral Tube & Compo nents C. » Ltd . 
Motherwell Bridge & Engineering ¢ Lid Anglo Great rporation Lid Stainless Steel Vessels (London) Ltd I 
Newton, Chambers & Co Lid British Acheson Fle trodes Lid Standard & Pochin Bros Ltd, 1 E 
Walker Ltd. C. & W English Electric Co Ltd, The Superheater Co Ltd, The E 
Wykeham Itd Hawker Siddeley Nucl ear P wer Ltd (impregnated) Thompson Water Tube Boilers Lid, John : 
meee ’ Nuclear Graphite Ltd TI Nuclear Engine Ltd 
GASES ARGON Powell Duffryn C: arbon Products Lt a = Tube Works Ltd 
%& Circle No 414 on reply 4 Western Detail Mfrs Ltd - 
Brit sh Oxygen Co Ltd, The GRINDING EQUIPMENT 
mperia!l Chemical Industries Ltd | are — > ' 
iintiuentei peste Mie ee ane HEAT EXCHANGERS—WATER/WATER i 
Flexto! Eng neering Co Lid * Circle Ne 433 on reply card 
GASES—CARBON DIOXIDE Neill & Co (Sheffiel , Aiton & ¢ eg h 
| & Co (Sheffield) Ltd, James > td ; 
%& Circle No 416 on reply card Norton Grinding Wheel Co Ltd ay © = The . ’ 
Distillers Co Ltd R Se Ashm ore, y~* n, Pease & Co ] 
: oss & Partners Ltd, Donald m . 
Imperial Chemical Industries Lta Saturn tndustria! Geecs Ltd Babcock & Wilcox Ltd 
Research & Control! Instruments Lt fiers) “ee es Gr 4 : ‘ Vv mh er a Birwelco Ltd | 
Parse irret Grinding Wheel Co Ltd Blundell & Crompton Ltd 
SES—HELITUM . veers . se Brown Fintube (GB) Ltd ; ( 
%& Circle No 417 on reply card HEAT EXCHANGERS—GAS/WATER Butterfield Ltd, W. P. | 
British Oxygen Co Ltd, The % Circle No 430 on reply card Capper & Co Ltd, William H 
i Aeraspray Associated Ltd Clarke, Chapman & Co Ltd ; 
GASES—-HYDROGEN Aiton & Co Ltd Davey, Paxman & Co ‘Lid i 
%& Circle No 418 on reply card Ashmore, Benson, Pease & Co Delaney Gallay Ltd i 
British Oxygen Co Ltd, The Babcock & Wilcox Ltd Dempster Ltd ‘ | 
Imperial Chemical Industries I td Birwelco Ltd Dore Ltd IN 
Blundell & Crompton Ltd Empyrium Ltd 
GASES—NITROGEN Brown Fintube (GB) Ltd Foster Wheeler Ltd 
%& Circle No 419 on reply card Butterfield Lid, W. P Foster, Yates & Thom Ltd 
British Oxygen Co Ltd, The Capper & Co Lid, William H Fraser & Co Ltd, W. J 
Research & Control Instruments Ltd (liquefiers) Clarke, Chapman & Co Ltd 





Freeman, Tay! 9 Machines Ltd 

General Electric Co Ltd, The | 
Giusti Ltd | iC 
Green & Son Ltd, E. | 
Harvey Ltd, G. A, 

Hawker Siddeley Nuclear Power Co Ltd 

Head Wrightson & Co Ltd (Nuclear Power Div) 
Head Wrightson Processes Ltd 







an & Co Ltd 
GASES—-OXYGEN 
*% Circle No 420 on reply card 
British Oxygen Co Ltd, The 
Research & Control! Instruments Lt 
Saturn Oxygen Co Ltd 


Siebe, Gorman & Co Ltd Thom Lid 














"& Co Ltd, W. J trightson Teesdale Li 
GASKETS—PRESSURE VESSEL & PIPE man, Taylor Machines Ltd Heat Me pers Ltd lalate 
%& Circle No 421 on reply card General Electric Co ‘Lid, The Heat Transfer Ltd 
poiens 2 a6. Soe Giusti Ltd Holmes Ltd 
Bells Ashes Green & Son Ltd, E ( "i & Tho riggott Ltd 
BTR Industries Ltd Hawker Siddeley Nuclear Power Co Lid sac Boy na dada ry acum 
Clayton-Wright Head Wrightson & Co Ltd (Nuclear Power Div) Innes Ltd. J. K 
Kirk & Co (Tubes) Ltd Head Wrightson Processes Ltd Jenkins & Co Ltd, Robert 
Laboratory Apparatus & Glass Blowing ¢ Head Wrightson Teesdale Kestner Evaporator and Engineering Co Lid i 
OVP Ltd Heat Exchangers Ltc Marston Excelsior Ltd 
Ryder & Co (Manchester) Ltd, Thomas Heat Transfer Ltd Meta! Propellers Ltd 
Super Oil Seals & Gaskets Ltd Hunt Heat Exchangers Ltd Metropolitan-Vickers Electrical Co Ltd 
TI Nuclear Engineering Ltd Holmes Ltd fills Packard Ci mstruction Co Ltd 
Turner Bros Asbestos Co Ltd Horseley Bridge & Thomas Piggott Lid Newton, Chambx x Co Lt 
Walker & Co Ltd, James Innes Ltd, J. K OVF Ltd 
Whitby & Chandler Lid International Combustion Ltd Richards yns, Westgarth « Co Ltd 
Wood Bros & Co (Gaskets) Ltd Jenkins & Co ome Robert Ruston & Hornsby Lid 
Johnstone (Engineers) Ltd, Archibald Ryder & Co (Manchester) Ltd, Thomas 
GEARING Kestner Evaporator & Engi neering Co Lid Serck Radiators Ltd 
% Circle No 422 on reply card Marston Exce r Ltd Simmons & Hawker Ltd 
British Thomson-Houston Co Ltd, 1 Metal Propeliers Ltd Simon-C arves Ltd 
Brown Corporation Ltd, David Metropolitan-Vickers Electrical Co Ltd Spiral Ti « Components Co Ltd 
Crofts (Engineers) Ltd Nuclear Power Plant Co Ltd. The Spiro-Gills Lt d 
Electropower Gears Ltd n, Chambers & Co Ltd Superheater Co Ltd, Th 
Geartight Unions Ltd Ltd Stanficid & Carver Ltd 
Highfield Gear & Engineering Co Lid n & Hornsby Ltd Stainless Steel Vessels (London) Ltd 
Meadows Ltd, Henry tr & Co (Manchester) Ltd. Thon Thompson Bros (Bilston) Ltd 
Opperman Gears Ltd Radiators Ltd Thompson Ww ater Tube yilers Ltd, John 
Reliance Gear & Engineering Co (S: ns & H or Lid TI Nuclear Engineering | 
Sanderson Bros & Newbould Lid 1-Carves Ltd Towler Ltd 
Sealey Engineering C » & Components Co Ltd Weir Ltd, G. 


J. 
Servo Units Ltd 1 Wellington Tt o Works Ltd 
Varatio-Strateline Gears Ltd el Vessels (London) Ltd 




















> Western Detail Mfrs Ltd 
Weyers Bros Lid ‘arver Lid Worthington-Simpson Ltd 
‘o Ltd, The Wykeham Ltd 
GENERA TORS—a.c. ston) Ltd 
r r be Boil oh 
ne saa , —— * Circle No 434 on reply card 
Brush Electrica 1 i APV Co Ltd. The 
Crompton Parkinson Ltd & Pipe Co Ltd “sel gases. 1 Co ee 
Electric Construction Co Ltd, The ibe Works Lid “ne a sities ee 
~~ nis ge 4 ner & Son Ltd 
English Electric Co Ltd, The b Mitre Ee Head Wrightson Processes Ltd 
Genera! Electric Co Ltd, The Whittaker Hall & Co (1929) Ltd cued tak ial 
Harland Engincering Co Ltd Wykeham Ltd 
Lancashire Dynamo & Crypto Ltd — rane \ 
Lancashire Dynamo Electronic Products Ltd HEAT EXCHANGE om METAL /METAL alker am 
Laurence, Scott & Electromotors I td * Cc Circ le No 431 on reply card 
Meadows Lid, Henry APV Co Lt The HYDRAULIC CONTROL EQUIPMENT 
Metropolitan-V —- EI ne Co Ltd Babcock & Ww cox Ltd % Circle No 435 on reply card 
Parsons & Co Ltd, Birwelco Ltd Avica Equipment Lid 
Rotax | Brown Fintube (GB) Ltd Baldwin Instrument Co Ltd 
Stewart Acronautical Ltd Foster Wheeler Ltd Boulton Pau! Aircraft Ltd 
Sykes Ltd, Henry Foster, Yates & Thom Ltd Chambcriain Industries Ltd 
Wykeham Lid Fraser & Co Ltd, W. J. Cleco Electric Ltd 
General Elect Co Ltd, The Dowty Nucleonics Ltd 
GCOVERNORS—TURBINE Hawker Sidk y Nuclear Power Co Ltd Electro-Hydraulics Ltd 
*% Circle No 424 on reply card Heat Exct ers Ltd Elliott Brothers (London) Led 
Ardicigh Engineering Ltd Heat Transfer Lid Ellison Ltd, George 
Ashworth & Parker Lid Marston Excelsior Ltd Evans & Son (Portsmouth) Ltd, J 
British Thomson-Houston Co Ltd, Tt Morgan Crucible Co Ltd, The Exactor Lid 
Cockburns Lid Palatine Tool & Engineering Co (Surbiton) Ltd Fairey Aviation Co Ltd, The 
Davey, Paxman & Co Ltd Ryder & Co (Manchester) Ltd, Thomas Fraser & Co Ltd, Andrew 
English Electric Co Ltd, The Simon-Carves Ltd Gordon & Co Ltd, James 
Genera! Electric Co Ltd, The Spiral Tube & Components Co Ltd Hamworthy Engineering Ltd 
Metropolitan-Vickers Electrical Co Ltd Stainless Stee! Vessels - ondon) Ltd Hobson Ltd, H. M. 
Parsons Ltd, C. A. Superheater Co Ltd, Th Hindle & Sons Ltd, Joshua 
Rotax Ltd Thompson Water Tube Bo lers Lid, John Integral Ltd 
8 uston & Hornsby Lid TI Nuclear Engineering Ltd Keelavite Hydraulics Ltd 








Div) 








HYDRAL LIC CONTROL EQUIPMENT 
—continued 
Lockheed Precision Products Ltd 

Martonair Ltd 

Muirhead & Co Ltd 

Piessey Co Ltd, The 

Robey & Co Ltd 

Sandall Precision Ltd 

‘ Aeronautical Ltd 







nirol Installations Co Lid 
s (Patents) Ltd 
c rmstrongs (Engineers) Ltd 
Weyers Bros Ltd 
INSTRE MENTATION SYSTEMS (See Contractors 


nstrumentation) 


INSULA TION—THERMAL 
* rcle No 436 on reply card 
n Ltd 
Lid 






Lid 


gtor Insulation Co Ltd, 7 
y Gallay Ltd 
led Plastics Ltd 
ex Lid 
s Ltd 


Gener al Refractories Lid 


Hat rgreaves & Sons Ltd, Her 





Leybold Vac um ‘Sales I ad 
Mallinson & Sons Ltd, Willi 
jucts Ltd 


Me ble Co Ltd, The 








7 ies 
Nev I » Ltd 
Nort tion ¢ (Stock 
Ona Insul ation Co Lid 
Pilkington Bros Ltd 

n-Carves Ltd 





Sabi g Co Ltd 
ite Products Ltd 
ros Asbestos Co Ltd 








INSt RANCE & ; INSPECTION 
%& Circle No 437 on reply card 
British Engine, Boiler & General Insurance Ltd 
l i's Register of Shipping (Land Division) 
National Boiler & Genera! Insurance Co Ltd, The 
an Boiler & General Insurance Co Ltd 





10N EXCHANGE PLANT 

% Circle No 438 on reply carc 
Chatwood-Milner Ltd 
Colborne Engineering Co Ltd, The 
Crosfield & Sons Ltd, Joseph 

by & Co Ltd, William 

Griffin & George Ltd 
Lennig Ltd (resins) 
Neckar Water Softeners [td 
Nuclear Chemical Plant Ltd 
Permutit Co Ltd, The 
QVF Lid 
Thompson-Kennicott Ltd, J 


ISOTOPE PRODUCTION EQUIPMENT 
*% Circle No 439 on reply card 
Hawker Siddeley Nuclear Power | 
Hobson Ltd, M 
Miles Hivolt wind 
Jucle emical Plant Ltd 











I mene mrs Soi Ltd 





OVP Ltd 
Research & Contro] Instruments Lu 
LEAD 
& Circle, No 440 on rep'y 
Appleton & Hi adh sili ie stings 
As ted Lead Mfrs Lt all forn 


1 Lead Mills Ltd (all forms) 
En n Ltd (all forms) 
F r Ltd (all forms) 
Grazebr Lid, M. & W. (linings 
( en Ltd (Sheet, blocks) 
1 Construction Co Ltd 
ns of all types) 

re & Sons Ltd, W. (silicates linates) 
Research & Control Instruments Ltd c 








.. i 
Savage & Parsons Ltd (blocks) 
LUBRICANTS 
% Circle No 441 on repiy ca 
( s Lt 1 
d Silicones Lt 
ylyb Se names 


N 
Pa 
R 
S Mex & BP Ltd 
V eld-Dick Industria! Oils ! td 
LUBRICATION EQUIPMEN} 
% Circle No 442 on reply car 

( alube Li 

( >, Chapman & Co Ltd 

Liquid Systems Ltd 

Norgren Ltd, C. A 

Sharples Centrifuges Ltd 

Wakcfiecld-Dick Industria! O.!s | 

Vokes Ltd (Filters) 


MACHINE TOOLS—-FOR FUEL ELEMENT MFG 
% Circle No 443 on reply card 

Adam Machine Equipment Ltd 
Adcock & Shipley Ltd 
Bayley Clana ‘wr Ltd (for ceram 
Brooke ‘I | td 
Carne & Co ‘a td, Rudolph 
Colchester | a Ltd 
Electro-Hydraulics Ltd 
EMI Electronics Ltd 
Evans & Son (Portsmouth) Lid 
Hardinge Machine Tools Li 
Irwin & Partners Ltd 
Rubery Owen Lid (Darlaston) 


MACHINE TOOLS—FOR GRAPHITE MFG 

*% Circle No 444 on reply card 

Adcock & Shipley Lid 

Brooke Tool Ltd 

Caine & Co Ltd, Rudolph 

Colchester Lathe Ltd 

Hardinge Machine Tools Ltd 

Morrison, Marshall & Hill Ltd (Bandsaws) 

Wadkin Ltd 

Wicksteed & Co (1920) Ltd, Charles 


METALS—ALUMINIUM 
% Circle No 445 on reply card 
Accles & Pollock Ltd (tubes) 
Almin Ltd 
APV Lid (castings) 
Berk & Co Ltd, F. W.—Schori Division (powder) 
Birkett, Billing ton & Newton Ltd (castings) 
Birmetal!s L td (sheet, — wire, rod, bar, sections) 
Lid, Jame 
nium Co Ltd (all forms) 
Ellay Tubes Ltc ubes) 
Eva Bros Ltd (f Rarrsace 
Gardner & Co Ltd, Henry (all fc rms) 
General Chemical & Pharmaceutical Co Ltd, The 
Hawker Si ideley Nuclear Power Co | td 
High D Alloys Ltd 
Horsceley RB lige & Thomas Piggott Ltd 
Imperial Chemica! Industries I td (all ; rms) 
Imperial Smelting Corporation (Sales) Lt 
Kaye Ltd, E. & E. (bar, tube, rod, wire, extruded 
sections) 
London Aluminium Co Ltd 
London Metal Warehouses Ltd (all forms 
Northern Aluminium Co Ltd (sheet, plate, sec- 
tions, tube, wire, rod, castings, forgings) 
Smith & Sons (Clerkenwell) Ltd, J. (bar, sheet, 
tube, rod) 
Southern Forge Ltd 
*rling Metals Ltd 
TI Nuclear Engineering Ltd (tube & sheet) 


















METALS—BERYLLIUM 
*% Circle No 446 on reply card 
Gardner & Co Ltd, Henry (all forms) 
General Chemical & Pharmaceutical Co Ltd, The 
General Flectric Co Ltd, The 
Imperial Chem Industries Ltd 











Imperial Smelti orporation Ltd 

Murex Ltd 

New Me tals & ¢ cals Lt 

Telegraph Const Maintenance Co Ltd 


TI Nuclear Pn neg ustiing 50 tube) 


METALS sg »N 









card 
Achesor 
Borax 
Borax C d 
ul & Pharmaceutic al Co Lid, The 
Metals & Chemicals Ltd (and compounds) 


TI Nuclear Engineering Ltd (tube) 





METALS—CADMIUM 
*% Circle No 448 on reply card 
Consolidated Zinc Corn (Sales) Ltd (all forms) 
Gardner & Co Ltd, Henry (all forms) 
General Chemical & Pharmaceutical Co Ltd, The 
Johnson, M v & Coltd 
Mining & ¢ cal Products Ltd 





€ 


METALS—COPPER 
%* Circle No 449 on reply card 
Berk & Co Ltd, F. W Schori Division (powder) 


Birkett net Newton Ltd (castings) 
Dore Ltd (sheet, tube) 

Ellay Tubes Ltd (tubes) 

Gardne Cc (all forms) 





Gen Chemical & Pharmaceutical Co Ltd, The 
j td (tube, rod) 
1 Industries Ltd (all forms) 





(wire, strip) 

London Metal Warehouses Ltd 

Mullard Ltd (wire) 

Smith & Sons (Clerkenwell) Ltd, J. (bar, sheet, 
tube, rod) 

Telegraph Construction & Maintenance Co Ltd 


1! forms) 


METALS—HAFNIUM 
Circle No 450 on reply card 
Bramah & Co Ltd, ations) 
General Cher 1c 





New Metals & 


METALS-—-LITHTUM 
*% Circle No 451 on reply card 








Rorax ( s I 

Gardner d, Henrv fall forms) 

Gencral Ch & Pharmaceutical Co | the 
Johnson, Mat k Co Lt 


New Metals & Chemicals Ltd 


METALS-—-MAGNESIUM 
% Circle No 452 on reply card 
Almin Ltd 
Birmetals Ltd (sheet, tube, wire, rod, bar 
sections) 
Bramah & Co Ltd, J. 8. (fabrications) 
Gardner & Co Ltd, Henry (all forms) 
General Chemical & Pharmaccutical Co Ltd, The 
Hawker Siddeley Nuclear Power Co Ltd 
High Duty Alloys Ltd 
Imperial Chemical Industries Ltd 
Magnesium Elektron Ltd 
Sterling Metals Ltd 
TI Nuclear Engineering Ltd (tube) 








le 


METALS—MOLYBDENUM 
*% Circle No 453 on reply card 
Accles & Pollock Ltd 
General Chemical & Pharmaceutical Co Ltd, The 
General Electric Co Ltd, Tt 
Hadfields Ltd 
Mullard Ltd (wire) 
Murex Ltd (bar, sheet, wire, ee fabricated parts) 
New Metals & t Che micals L td 
TI Nuclear Engine 


METALS—NICKEL 
*% Circle No 454 on reply card 
Accles & Pollock Ltd 
Eva Bros Ltd (forgings) 
Gardner & Co Ltd, Henry (all forms) 
General Chemical & Pharmaceutical Co Lid, The 
Hadfields Ltd 
Horseley Bridge & Thomas Piggott Ltd 
Mond Nickel c o Ltd, The 
TI Nuclear Engineering Ltd (tube) 


METALS—NIOBIUM 
*% Circle No 455 on reply card 

Accles & Pollock Ltd (tubes) 
Gardner & Co Ltd, Henry (all forms) 
General Chemical & Pharmaceutical Co Ltd, The 
Imperial Chemical Industries Ltd (all forms) 
London & Scandinavian Metallurgical Co Ltd 
Murex Ltd (bar, sheet, wire, rod, fabricated parts) 
New Metals & Chemicals Ltd 
TL Nuclear Engineering Ltd (tube) 


POWER 
BUYERS’ 
GUIDES 


METALS—STAINLESS STEEL 
*% Circle No 456 on reply card 
Accles & Pollock Ltd (tubes) 
Allen & Co Ltd, Edgar (bar & sheet) 
APV Co Ltd, The (tubes) 
Darwins Ltd 
Dore Ltd 
Eva Bros Ltd (forgings 
Firth-Vickers Stainless Siecle Lid 
Fox & Co Ltd, Samuel 
Hadfields Ltd 
Hallamshire Steel Ltd (bar and rod) 
Jessop & Sons Ltd, William 
London Metal Warehouses Ltd 
Low Moor Alloy Steelworks Ltd 
Mountford (Birmingham) Ltd, Frederick 
Oxley & Co Ltd, Wm. (castings, forgings, pipe 
flanges) 
Sanderson Bros & Newbould Ltd 
Stainless Steel Profile Cutters Ltd 
Talbot Stead Tube Co Ltd (tubes & bars) 
Tavior Stainless Metals Co Ltd (bar, sections, 
sheet. strip etc.) 
TI Nuclear Fngineering Ltd (tube) 
nited Stee! Companies Ltd, The (sheets) 


METALS—STEEL (See Steel) 


METALS—TANTALUM 
% Circle No 457 on reply card 
Accles & Pollock Ltd (tubes) 
Gardner & Co Ltd, Henry (all forms) 
General Chemical & Pharmaceutical Co Utd, The 
London & Scandinavian Metallurgical Co Ltd 
Murex Ltd (bar, sheet, wire, rod, fabricated parts) 
New Metals & Chemicals Ltd 
TI Nuclear Engineering Ltd (tube) 






METALS—THORIUM 
* Circle No a on reply card 

Borax & Chemicals Lt 

General Chemical & aa ceutical Co Ltd, The 
ew Metals & Chemicals Ltd 
Rio Tinto Ltd (compounds) 
Thorium Ttd 
TI Nuclear Engineering Ltd (tube & bar) 


METALS—TITANIU™M 
* Circle No 459 on reply card 
Accles & Pollock Ltd (tubes) 
Bramah & Co Ltd, J. R. (fabrications) 
APV Co Ltd. The (pressings) 
Gardner & Co Ltd, Henry (al! forms) 
General Chem & Pharmaceutical Co Ltd, The 
Allovs T td 
Imperial Chemical Industries Ltd (all forms) 
Jessop & Sons Ltd, William 
New Metals & Chemicals Ltd 
TI Nuclear Engineering Ltd (tube) 
Titanium Metal & Alloys Ltd 














METALS—TUNGSTEN 
* Circle No 460 on rep ply card 
Gardner & ¢€ td. Henr f 
General Che 1} & Pharma ceutic 
General Electric Co Ltd, The 
Murex Ltd (bar, sheet, rod, wire, fabricated parts) 


Co Ltd, The 






METALS—VANADIU™M 
% Circle No 461 on reply card 
Accles & Pollock Ltd (tubes) 
‘o Ltd. Henry (all forms) 


3 
2 
3 
_ 
4 





ktron Ltd 
New Metals t ! 
TI Nuclear Eng 


i cals Led 
ring Ltd (tube) 





METALS—ZIRCONIUM 
* Circle No 462 on reply card 
Accies & es 
B ar nah ~Y T R (fahr ; ations) 
Gardner & Co L td, Henry (all forms) 
General Chemical & Pharmaceutical Co Ltd, The 
Imperial Chemica! . 1 — Ltd (all forms) 
Jessop & Sons Ltd, ! 
Mag — Elektron ‘ td ( ( mane 
Murex Ltd (bar, sheet, wire, rod, fabricated parts 
vy Metals & Chemicals Ltc 
TI Nuciear Engineering Ltd (tube) 
Titanium Metal & Alloys Ltd 


METALS—OTHERS 
* Circle 24 463 on reply card 





Atkinson Ltd, D M. (mercurv) 

Berk & Co Ltd, F. Ww. Schori Division (zine 
powder) 

Birkett, Billington & Newton Ltd (bronzes and 
h.d. iron) 


Borax & Chemicals Ltd (rare earths) 
Consolidated Zine Corn (Sales) Ltd (zinc) 
Deloro Stellite Ltd (cobalt & nickel hase alloys) 
Eva Bros Ltd (brass, bronze, nimonic forgings) 
Fowler Ltd (leads) 
Grey & Marten Ltd (tin, zinc) 
Hadfields Ltd (boron a:ioy steels) 
High Duty Alloys (aluminium & magnesitwn 
alloys) 
Hill Ltd, C. L. 9 





R MEIALS—OTHERS—continued Dore Ltd (loop, gland and bellows) Accles & Pollock Ltd 



























POWER Incandescent Heat Co Lid (nickel-chrome alloys) Engineering Appliances Ltd (bellows) Avica Equipment Ltd 
BUYERS’ Kestner Evaporator & Engineering Co Ltd (silicon Extrudex Ltd British Steam Specialities Ltd 
GUIDE iron) IV Pressure Controllers Ltd (bellows) BTR Industries Ltd 
FEB 60 London & Scandinavian Metal Co Lid (alloys of Jenkins & Co Ltd, Robert (all types) BX Plastics Lid 
boron, titanium, niobium, tantalum) Kirk & Co (Tubes) Ltd (all types) Clay Cross (Iron & Foundries) Ltd 
Manganese bronze & rass Co Lid, Ihe MacLell an Ltd, G. (rubber) Compofiex Co Ltd 
Metal & Plastic Compacts Ltd (ferro-boron » & Miller Ltd (bellows) Dunlop Rubber Co Ltd 
alloys) Nuclear Power Plant Co Ltd, The Hellerman Ltd 
Rubery Owen Ltd (Dariaston) Pa atine Too! & Engineering Co (Surbiton) Ltd Laboratory Apparatus & Glass Blowing (¢ 
Scientiiic Metal Co Lid (mercury) ( lows) Leybold Vacuum Sales Ltd 
Sheth Smeiting Co Lid, ihe (silver solders, Powe er F lexible Tubing Co Ltd, The (bellows) Lockheed Precision Products Ltd 
brazing alloys) Precision Heating Ltd (bellows) Plessey Ltd 
Smiuh & Sons (Clerkenwell) Lid, J. (brass, Press & Son Ltd, W. (bends) Power Flexible Tubing Co Ltd, Ihe 
manganese-bronze, phosphor-bronze, aluminiun OVF Ltd (bellows) Precision Heating Ltd 
alloys) Rye-Are Ltd Shaw Glasgow Ltd 
Southern Forge Ltd (aluminium alloys) Simmons & Hawker Ltd (bellows, gland, loop) Shaw & Mclinnes Ltd 
Ii Nuclear Engineering Lid (terro-boron) Shaw Glasgow Ltd Smiths Industrial Instruments Ltd 
Willan Lid, G. I Shaw-Petrie Ltd Sykes Ltd, Henry 
Simon-Carves Ltd Teddington Aircraft Controls Lid 
MILLS—OKE REDUCING Ste « Lloyds Ltd (all types) Il Nuclear Engineering Ltd 
circle No 464 on reply card Teddington Aircraft Controls Ltd (bellows) Vicsons Ltd 
Alien & & Lid, bdgal Tl Nu bellows) 
Apex Construction Lid Unit S eater if ) I td (bellows) PIPING—NON-FERROUS 
Babcock & Wilcox Lid Universal Boilers & En gincering Ltd % Circle No 475 on reply card 
Boulwn Lid, Wm Walker Lid. C. & W Abboflex Lid bronze; brass) 
b olisain-W yclitte Foundries Ltd Accles & Pollock Ltd 
General Liectric Co Lid, ihe PIPE FITTINGS—WELDING Birmingham Bat Metal Ltd 
Head Wrightson leesdaic Ltd % Circle No 471 on reply card Blundell & Crompton Ltd 
Mane Machine 5 APV Ltd (stainless) Booth & Co Ltd, James 
la x Co Lid, Fran Babcock & W Aluminium Co Ltd, The 
Sheepbridge Ln Ltd Birkett, Billingt to Corporation Ltd (copper) 
Siuricvant Enginecring Co lt 





Caled nian Metal Co Ltd (copper; brass 










ton Lid 
MILLS—-ROLLING » Ltd wn Ltd 

circle No 465 on repl ly card pecialities Ltd tr) 
‘ W Ind.) Lig td. William H (Brass, Copper, Alumir 
Brock ie & Co Lid, J. d 
Bronx Lngu ig ¢ Lid (plate bending) Ltd ndon) Ltd 
Davey € gz ( Lid 1) 
Ma ki ( Lid, A i 
Marshall Kict Ma “w Co l awke 
Norton & Co iw James Far I Imperial ¢ cal In t 
Robe 2 & ¢ Lid, W. H. A Londorp Metal Warchouses Ltd 
ii Nucicar Engineering Lid s) Ltd Marston Exce yr Lid (aluminium) 


MIXER -SETILERS—PULSE 
*% Circle No 466 on reply card 


Londun Lid 








MOU NTINGS—ANTI-VIBRAIION 


n 2) 








NUCLEAR POWER STATIONS (See Contractors ee ae ee Southern Forse 
sclear Power Station) — al Bo 
NUCLEAR REACTORS—(See Reactors & Section 2 ker Ltd ' Wiggin & Co L 
O-RINGS 2 PIPING—NON-METALLIC 
% Circle No 467 on reply card % Circle No 476 on reply card 
— : ws ibe Co Lid Abbofiex Ltd (plastic) 









Ltd Avica Equ nent Ltd (synthetic rubber) 
| neg Ltd British Er » Corporation Ltd (rubber) 
id *Co Ltd British Geon Ltd 
neering I BX Plast Ltd (plastic) 
m Ltd i » Ltd 
» Lid ustrial Porcelains Ltd (ceram 
J ja i, Richard E, 
PIPE FLANGES ; og bey : 7 
” ‘ rd ywler pvc 
td x Ae Wil Ay | a lialiaadiaaain Grey & Marten Ltd (plastic) 
td Hathernware Ltd (stoneware) 


Imperial Chemical Ind justries Ltd 

Kestner Eva ator & Engineering Co Lid 

Laboratory App aratus & Glass Blowing Co 

London Metal Warehouses | 

Mendip (Chemical Engineering) Ltd (Reinf 
Plastic) 

National Plastics Ltd (plastic) 

QVF Ltd (glass) 








PACKINGS—GLAND 
% Circle No 468 on reply ca 


























Angus & Co Lid, George Rediweild Ltd (plastic) 
Bea t id Henry Stanton Ironworks (spun concrete) 
Be s Lt (non-metallic Sykes Ltd, Henry (plastic) 
BIR 1 ries Ltd stainless steel Telegraph Construction & Maintenance Co I 
Er g Appliz Ltd (P The (plastic) 
Fie ann (Lond Lid Thermal Sy ndicate Ltd, The (vitreosil) 
Flexibox Lid Thermo-Plastics Ltd (plastic) 
Hindle & S Ltd, Joshua Ti Nuclear Engineering Ltd (plastic) 
Lorant & Co Lid Re Vicsons Lid 
Tl Nuclear Engineering Ltd ws r & Cc ) Lid, Tr ’ 
Trist & Co Ltd, Ronald Simr PIPING—STAINLESS STEEL 
Turner B Asbestos Co Ltd S td % Circle No 477 on reply card 
United Sta Packing Co Ltd S Aiton & Co Lid 
Walker & ¢ 3 Ta Accles & Pollock Ltd 
Wood Br « Co (Gaskets) Ltd Ta Babcock & Wilcox Ltd 
Tl Nuclear Eng'neering Ltd Blundell & Crompton Ltd 
PIPE COUPLINGS Unit Superheater & Pipe Co Ltd Capper & Co Ltd, William H 
%& Circle No 469 on reply card Universal Boilers & Engineering Ltd Chesterfield Tube Co Lid, The 
Walker Ltd, C. & W Compotiex Co Ltd 
Cravens Ltd 
td PIPE SUPPORTS Dore Ltd 
% Circle No 473 on reply card Foster 
Aiton & Co Ltd Gr 
W x Lid He e Lid 
Lid ton Ltd Hor omas Piggott | td 
: tria! Enginecring (¢ staffs) Ltd Incandescent Heat Co Lid 
m Specialties Ltd Innes ‘Ltd, J. K. 
» Ltd. William H London Metal Warehouses Ltd 
liffe Foundries Ltd ‘ & Ce Y (Tubes) Ltd 
» (London) Ltd, G. A ys Ltd 
ibes) Ltd Propellers Ltd 
Thoma Bridge & Engineering Co Ltd Mills Packard Construction Co Ltd 
ae Led Mills Lt 
cators Ltd Motherwell Bridge & Engineering Co Ltd, Ihe 
, Ltd, William Munro & Miller Ltd 
Power Auxiliaries Ltd 
« Ferguson Ltd Precision Heating Ltd 
‘o (Manchester) Ltd, Th Press Son Ltd, W 
ie Ltd Shaw-Petrie Ltd 
Simmons & Hawker Ltd Simmons & Hawker Ltd 
Simon-Carves Ltd Stainless Steel Profile Cutters Ltd 
PIPE EXPANSION JOINTS Stewarts & Lloyds Ltd Stainless Steel Vessels (London) Ltd 
%& Circle No 470 on reply card Talbot Stead Tube Co Ltd Talbot Stead Tube Co Ltd 
Aiton » Lid Tl Nuclear Engineering Ltd Taylor Rustless Fittings Ltd 
Avica Equir nt Ltd (bellows) Unit Superheater & Pipe Co Lid Taylor Stainless Metals Co Ltd 
Ba k& W x Ltd (all types) Vokes Genspring Ltd Thompson (Pipework) Ltd, John 
K Asbestos Lid Walker Lid, C. & W TI Nuclear Engineering Ltd 
Blund x ( pton Ltd (hellows & sleev Tube Investments Ltd 
British Stea cialities Ltd ling type) PIPING—FLEXIBLE Tube Products Ltd (Weldless) 
Capper & Co Lid, William H -llows) % Circle No 474 on reply card Unit Superheater & Pipe Co Lid 
10 Cra Packing Ltd Abboflex Ltd Universal Boilers & Engineering [td 





See 








pIPING—STAINLESS STEEL—continued 
Ward Ltd, Thos W 


pIPING—STEAM 
* Circle No 478 on reply card 

AerasPr ay Associated Ltd 

mn & Co Ltd 
Accle es & ‘Pollock Ltd 
Allen & Sons (Tipton) Ltd, W. G. 
Babcock & Wilcox Ltd 
Blundell & Crompton Ltd 
British Ermeto Corporation Ltd 
British Steam Specialities Ltd 
Capper & Co Ltd, William H. 

esterficld Tube Co Ltd, The 
mf x Co Ltd 
Grey Marten Ltd 
Head Wrightson & Co Ltd (Nuclear Power Div) 
H y Bridge & Thomas Piggott Ltd 
Kirk & Co (Tubes) Ltd 
Macnays Ltd 
& Miller Ltd 
arson & Sons Ltd, T. B. 
Press & Son Ltd, William 
Power Auxi iaries Ltd 
Shaw & McInnes Ltd 





e Lid 
& Hawker Ltd 


ves Ltd 
eering Installations Ltd 
« Lloyds 


aylor & Shaw Ltd 
tead Tube Co Lid 
horn (Pipework) Ltd, John 
Tl Nuclear Engineering Ltd 





Unit Superheater & Pipe Co Ltd 
Unis Boilers & Engineering Ltd 


PIPING—WATER 
% Circle No 479 on reply card 
y 1 Ltd 


> 


ciated 


Aer 

A Co Ltd 

Acc & Pollock Ltd 

Allen & S ns (Ti — Ww. 
Bi Wilcox Lt 

Blun Crompt rm Ltd 

Brit Ermeto Corporation Ltd 


ialities Ltd 
» Ltd, William H. 
rube Co Ltd, The 











Clay ( Iron & Foundries) Ltd 
Co Ltd 

Ex I 

rW *r Ltc 
Head Wrig aS See Gates Doon © 
{ nas P I 
I cal Ind stries Lid 
K ( Tubes) Ltd 
M I 
N r Ltd 
P s Ltd, T 
P S Ltd, William 
S I Ltd 
St vy Lid 
S i 
Sin 
Sir 
St . 
Sta Ir i. The 
S Engir Ltd 
Stewarts & 
Stokes Ta 
Sykes Ltd, Henry 
Talbo 
Tt 
Un 
Un Ltd 
Vic 





aiker Ltd, C. & W 
Vard Ltd, Thos Ww. 


<< 
s 


PLASTICS 
* Circle No 480 on reply card 
cleg quipment Co 


Barytes (Shielding Products) Ltd 
Bayley Clanahan Ltd 
Berk & Co Ltd, F. W.—Schori Division 
Bristol Aircraft Ltd 
Brit ish Geon Ltd 
nwood Ltd (Machinery) 
BX. Plastics Lid 
Cartwright Ltd 
Chemidus Plastics Ltd (corrosion resistant) 
Clayton-Wright Ltd 
Combined Optical Industries Ltd 
Dale Lid, John 
Richard E. 
xf Plastics Ltd 
Extrudex Ltd 
Fairey Aviation Co Ltd, The 
Fowler Ltd (pvc) 
Genera! Electric Co Ltd, The 
Helierman Ltd 
Imperia| Chemical Industries Ltd 
Kestner Evaporator & Engineering Co Ltd 
Laboratory Apparatus & Glass Blowing Co 
Marine & Industrial Plastics Ltd 
Measurement Ltd 
Mendip (Chemical Engineering) Ltd 
Monsanto Chemicals Ltd 
ional Plastics Ltd 








nahi Ltd 
dorite Ltd 
eld Ltd 
s Ltd, J. W 
tific Furnishings Ltd 
cll Chemical Co Ltd 


Siemens Edison Swan Ltd 

Southborough (Weybridge) Lid 

S; bly Ltd 

Telegraph Construction & Maintenance Co Lid 
Tr -Plastics Ltd 





Vicsons Lid 
Whitby & Chandler Ltd 


PNEUMATIC CONTROL EQUIPMENT 
% Circle No 481 on reply card 
Alexander Controls Ltd 
Appleby & Ireland Ltd 
Baldwin Instrument Co Ltd 


Electro-Hydraulics Ltd 

Elliott Bros (London) Ltd 

Elliott Nucleonics Ltd 

Evans & Son (Portsmouth) Ltd, J. 
Globe Pneumatic Eng Co Ltd 
Gordon & Co Ltd, James 

Integra, Leeds & Northrup Ltd 
Kent Ltd, George 

Lang Pneumatic Ltd 

Martonair Ltd 

Negretti & Zambra Ltd 

Rotax Ltd 

Rubery Owen Ltd (Darlaston) 
Sigma Instrument Co Ltd 

Sunvic Controls Ltd 

T.A.L. Numatics Ltd 

Taylor Controls Ltd 

Teddington Industrial Equipment Ltd 
Thermocontrol Installations Co Ltd 


POWDER METALLURGY PLANT 
% Circle No 482 on reply card 
Apex Construction Ltd 
Cravens Ltd (Briquetting Presses) 
Edwards H gh Vacuum Ltd 
Leybold Va m Sales Ltd 
Morton Machine Co Lid 


POWER TRANSMISSION EQUIPMENT 
* Goele No 483 on reply card 

British Thor Houston Co Ltd, Phe 

Clayton-Wrig d 

Crofts (Engineers) Ltd 

Electropower Gears Ltd 

Fenner & Co Lid, J. H. 

Renold Chain is 

Skefko | Bearing Co Ltd, The 

Whittaker Hall & Fe o (1929) Ltd 
oo ELECTROSTATIC » Dust 
Collectors 
PRECIPITATORS— FISSION PRODUCI 

ee Gas Sampling Plant—sec, 2) 


PRESSURE VESSELS (See Vessels—Pressure) 









PROCESS CONTROL EQUIPMENT 
*% Circle No 484 on reply card 
Accurate Kecording Instrur 


AEW Lid 


ent Co Ltd 


ctronics Ltd 

I ents (GB) Ltd 

eoy & Ireiand Ltd 

iey & Co Lid, Sir W. H. 
nomson-Houston Co Ltd, The 







astrument Co Ltd 
Z * Hookham Lid 
Crosby \ alve & Engineering Co Lid 





Evans & Son (Portsr It 
Evershed & Vignoles Ltd 
Fairey Aviation Co Ltd, The 
Fielden E ectronics ¥r 








Gordon & Cc 
Heat Transfer Ltd 
Honcyweil-Brown Ltd 
ne se cys & Glasgow Ltd 
t 1D thie & Son Ltd, R 
& Northrup Ltd 
Ionic eneuenenn (London) Ltd 
Jones & Stevens Ltd 
Kent Ltd, George 
Ketay Ltd 
Lancashire Dynamo Electronic Products Ltd 
Lock & Co Ltd, A. M. 
McKellan Autor na tion Lt 
Measurement Lid 
Measuring Instruments (Pullin) Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Mullard Equipment Ltd 
Nagard Ltd 
Negretti & Zambra Ltd 
Newmark Ltd 
Panax Equipment Ltd 
Plessey Nucleonics Ltd 














Pye Lid 
Reavell * Co Ltd 
Research & Contro] Instruments Ltd 


Rubery Owen Ltd Gherene me 
Ruston & Hornsby Ltd 

Salford Electrical Instruments Lid 
Screw Machine Products Ltd 

Sealey Engineering Co Ltd 

Sigma Instrument Co Ltd 

Spembly Ltd 

Sunvic Controls Ltd 

r.A.L. Numatics Ltd 

Taylor Controls Ltd 

Teddington Industrial Equipment Ltd 
Thermocontrol Installations Co itd 
Trist & Co Ltd, Ronald 

Weyers Bros Ltd 

Winston Electronics Ltd 

Wright & Co Ltd, Alexander 
Wykeham Lid 


PROTECTIVE CLOTHING 
% Circle No 485 on reply card 
Acetylene Generator & Tool Co Ltd 
Andrews, Cuthbert 
Arc Mfg Co Lid 
Baddetey Engineering Co Ltd, D. § 
Be!l!s Asbestos Ltd (chemical and heat) 
British Industrial Gases Ltd 
British Oxygen Gases Ltd 
Fleming Lid, J. & R. 
Lincoln Electric Co Ltd (Welders) 
Metropolitan-Vickers Electrical Co Ltd 
Milne & Co Ltd, C. S. (eather, asbestos, pvc 
Murex We'ding Processes Ltd 
North & Sons Ltd, J 
Philips Electrical Ltd 
Plysu_ Products Ltd 
Quasi-Are Ltd (Welders) 
Safety Products Ltd 
Siebe, Gorman & Co Ltd 





Spembly Ltd (pve suits) N 
Timeg Ltd POWER 
Turner Bros Asbestos Co Ltd BUYERS’ 
Welding Supplies Ltd GUIDE 
Young & Co Lid, A. S. FEB 


PUMPS (by type) 


Rotodynamic—Axial flow 
% Circle No 486 on reply card 

Allen Sons & Co Lid, W. H. 
Armstrong Siddeley Motors Ltd 
Budworth Ltd, David 
Gwynnes Pumps Ltd 
Hamworthy Engineering Ltd 
Harland Engineering Co Ltd 
Ingersoll-Rand Ltd 
Kestner Evaporator Ltd 
K.S.B, Ltd 
Pulsometer Engineering Co Ltd, The 
Sigmund Pumps Ltd 
Tangyes Lid 
Telehoist Ltd 
Vickers-Armstrongs (Engineers) Ltd 
Worthington-Simpson Ltd 
Wykeham Lid 


Canned rotor 
% Circle No 487 on reply card 
Harland Engineering Co Ltd 
Hayward Tyler & Co Ltd 
K.S.B_ Ltd 
Palatine Tool & Engineering Co (Surbiton) Ltd 
Sealed Motor Construction Co 
Sigmund Pumps Ltd 
Sumo Pumps Lid 


Centrifugal (horizontal) 

% Circle No 488 on reply card 
Appleton & Howard Ltd 
APV Co Ltd, The 
Autometric Pumps Ltd 
Bell Precision Engineering Co Ltd 
Berry Hill (Engineers) Ltd 
British LaBour Pump Co Ltd 
Budworth Ltd, David 
Cellulose Development Corporation Ltd 
Clarke, Chapman & Co Ltd 
Doulton Industrial Porcelains Ltd 
Filton Ltd 
Godwin Ltd, H. J. 
Gwynnes Pumps Ltd 
Hamworthy Engincering Ltd 
Harla neering Co Ltd 
Hatt ware Lid 
Hayward Tyler & Co Ltd 
Hick, Hargreaves & Co Ltd 
Hughes & Lancaster Ltd 
Ingersoll-Rand Ltd 
Kestner Evaporator & Engineering Co I 
Lee, Howl & Co Lt 
Lyon & Co Ltd, Arthur 
Mackley & Co Lid, E. N. 
Pulsometer Engineering Co Ltd, The 
Ruston & Hornsby Ltd 
Saunders Valve Co Ltd 
Sigmund Pumps Ltd 
Simm Engineering Lid, G. E. 

ss Lt 

Sykes Ltd, Henry 
Tangyes Ltd 
Ward Ltd, Thos W. 
Wayne Tank & Pump Co Ltd 
Weir Ltd, G. & J. 
Wilkinson Rubber Linatex Ltd 
Worthington-Simpson Ltd 
Wykeham Ltd 





Centrifugal (vertical) 
Circle No 489 on reply card 
Appleton & Howard Lid 
APV Co Ltd, The 
Armstrong Siddeley Motors Led 
Berry Hii} Engineers) Ltd 
British LaBour Pump Co Ltd (Glandiess 
Budworth Ltd, David 
Carruthers & Co Ltd, J. H. 
Filton Ltd 
Gwynnes Pumps Ltd 
Hamworthy Engineering Ltd 
Hayward Tyler & Co Ltd 
Holden & Brooke Ltd 
Hughes & — Ltd 


Ingersoll-Rand Lt 
Kestner Ev aporator & Enginecring Co Lic 
K.S.B. Ltd 


Pulsometer Engineering Co Ltd, The 
Rhodes, Brydon & Youatt Ltd 
Saunders Valve Co Ltd 

Sulzer Bros Ltd 

Sykes Ltd, Henry 

Tangyes Ltd 

Tubela Engineering Co Ltd 

Ward Ltd, Thos. W. 

Weir Ltd, G. & J. 

Wilkinson Rubber Linatex Lid 
Williams & James (Engineers) Ltd 
Worthington-Simpson Ltd 
Wykeham Lid 


Magnetic coupling 

*% Circle No 490 on reply car 
Hydraulic & Mechanical Developments L: 
Palatine Tool & Engineering Co (Surbiton) ! td 


Mixed flow 
*% Circle No 491 = reply card 
Allen Sons & Co Lid, W. 
Gwynnes Pumps Ltd 
Harland Engineering Co Ltd 
Hayward Tyler & Co Ltd 
Ingersoll-Rand Ltd 
K.S.B, Ltd 
Pulsometer Engineering Co Ltd, The 
Sigmund Pumps Ltd 
Sulzer Bros Ltd 
Sumo Pumps Ltd 
Tangyes Ltd 
Vickers-Armstrongs (Engineers) Lta 
Worthington-Simpson Ltd 
Wykeham Ltd ll 








Ti Nuclear Engineering Lid 
%& Circle No 492 on reply Reciprocating (sing, cyl.) 

% Circle No 499 on 
Brackett & Co Ltd, F. W 
Clarke, Chapman & Co Ltd 


Grease Aprcliance Co Ltd 

Johnson & Co Ltd, S. H. 

Kingsbourne Products Lid 
$.B, Ltd 





Reciprocating (multi. 








Pulsometer Engineering (¢ 
Spenborough Engineering Co Ltd 





Towler Bros (Patents) Ltd 
Tubela Engineering Co Ltd 


ms & James (Engineers) 
Wilson & = —_ Edward 
Lt 


Hamwo thy En ngineering Lid | 





*% Cir cle No —? or 
re Er 











Autometric eaaee Ltd 


TZ 





Spenborough Engineering ) 
Ste: n Atk nson Vickers Hydraulics | 


Positive Displacemen 








Palatine na & Engineering Co Ltd 


omson-Houston Co Ltd 





> Tool & Enginecring Co (Surbiton) | 
. induction, annular linear 


. induction, rotating magnet 
ymson-Houston Co Ltd 


lish Electric Co Ltd, The 


PUMPS (by purpose) 


Autometric Pumps Ltd 








Doulton Industrial Porcelains Lid 

ECD Ltd 

Extrudex Ltd 

Freeman, Taylor Machines Lid 

Guest Industrials Ltd 

Gwynnes Pumps Ltd 

Harland Engineering Co Ltd 

Harris (Birmingham) Ltd, F. & R. M 
Hathernware Ltd 

Hayward Tyler & Co Ltd 

Holden & Brooke Ltd 

Johnson & Co Ltd, S. H. 

Kestner Evaporator & Engineering Co Lid 
K.S.B. Ltd 

Leeds Engineering & Hydraulle Co Lid 
Merrill Pumps Lid 

Metering Pumps Ltd 

Mono Pumps Ltd 

Ormerod Engineers L td 

Palatine Tool & Engine: 
inson & Cowan Lid 

& Son Lid 

l eter Engineering (¢ Ltd, I 
Red iwel d Ltd 

Saunders Valve Co Ltd 
Sigmund Pumps Ltd 
Sykes Ltd, Henry 
Tangyes Ltd 

TI Nuclear Engineering | 
Watson-Marlow Air “ m 
Wilkinson Rubber Li te 
Worthington-Simps 

















Alkalis 
%& Circle No 506 on rep 
PI n & Howard Ltd 
A ric Pumps | 
Britich LaBour Pump ¢ Lid 
BSA 7 s Ltd 
ar Chapr I 


Distillers Co Ltd, The 





ering € Lid 
Hathernware Ltd 

ard Tyler & Co Lid 

Kestner Evaporat Engineering Cc 








Metering Pumps | 
Mono Pumps Ltd 
Parkinson & Cowan Ltd 

Plenty & Son Ltd 

Pulsometer Engine ering Co Ltd, The 
Red we d Ltd 

Rhodes, Brydon & Youatt Ltd 
ml Valve Co Ltd 

Sigmund Pur 
Sykes Lid, Henry 
Fangyes Ltd 
Weir Lid, G, & J 
Wilkinson Rubber Linatex I 
Worth'n Sit I 








Boiler circulator 

*% Circle No 507 on reply c 
Allen Sons & Co Ltd, W. H 
Appleton & Howard Ltd 





CT «I sndon) Lid 
( & Gor Lt 
Girdiestone Pumps Ltd 

Gwynnes Pumps Lid 

Hamworthy Engineering Ltd 

Harland Engineering Co Ltd 

Hayward Tyler & Co Ltd 

Ingersoll-Rand Ltd 

Kestner Evaporator & En ng Co Lt 
K.S.B, Li 

Lec, Howl & Co Ltd 

Pulsometer Engineering Co Lt 

Ransones & Rapier Ltd 

Saunders Valve Co Ltd 


Sigmund Pumps | td 
Simon wares s Lid 
Sulzer Br td 
Sykes Ltd, Henry 
Tanayes Lt 


myes 

Weir Lid G.&] 
Worthington-Simpsor 
Wrights Electric \ 
Boiler feed 

%& Circle No 508 on reply card 
Autometric 
Berry Hil (E ngincers) Lid 
Clarke, Chapman & Co [td 
Gilkes & Gordon Ltd 
Godwin Lt d, H. J 
Hamw rthy Engineering Lid 
Harland Engineering (¢ Lt 
Hayward Tyler & Co Ltd 
Ingers Rand Lid 
K.S.B_ Lt 
Lec, How 1 & Co Ltd 
Leeds Engineering & Hydraulic Co Ltd. I b« 
Mono Pumps Ltd 
Parkinson & Cowan Ltd 
Pienty & Son Lid 
Pulsometer Engineering Co Ltd, The 
Saunders Valve Co Ltd 
Sigmund Pumps Ltd 
Simon-Carves Ltd 
Sulzer Bros Ltd 
Tangyes Ltd 
Weir Ltd, G. & J. 
Wi lliams & James (Engineers) Lid 
hington-Simpson Ltd 
Wright Electric Motors (Halifax) I td 
Vykeham Lid 
Cold water 

*% Circle No 509 on reply card 
Aeraspray As ated | 
Allen Sons & Co Ltd, W. H 








orth 








nth tne ee Oe 














PUMPS (by purpose)—continued 

















Ind.) 


td 


Armstrong W hitworth (Met, I 
Autometric Pumps Ltd 
Bailey & Co Ltd, Sir W. 
Berry Hill (Engineers) a. 
Brackett & Co Ltd, F. Ww. 
British LaBour Pump Co Ltd 
British Steam Specialties Lid 
BSA Tools Ltd 
Budworth Ltd, David 
larke, Chapman & Co Ltd 
‘oventry € “limax Engines Ltd 
Cl (London) Ltd 
Freeman, Taylor Machines Lid 
Gilkes & Gordon Ltd, Gilbert 
Globe Pneumatic Eng Co Ltd 
jodwin Ltd, H. J. 
Gwynnes Pumps Ltd 
Hamworthy Engineering Lid 
Harland Engineering Co Lid 
Hayward Tyler & Co Ltd 
Holden & Brooke Lid 
Inge Rand Lid 
3 Lid 
Howl & Co Ltd 
ng neering & Hydraulic Co Led, The 
Lt 
Ly n td, Arthur 
\ td, Charles S 
Mor ps Ltd 
Yrmerod Engineers Ltd 
rk 1 & Cowan Ltd 
p Son Ltd 
Puls er Engineering Co Ltd, The 
Ransomes & Rapier Lid 
Rh I 1 & Youatt Ltd 
H orsby Lt 
Valve Co Lid 
{ Motor Construction Co Ltd 
nd Pumps Ltd 
Fur 
Ted 
Vict \rmst zs (Engineers) Ltd 
W rlow Air Pumps ¢ 
Weir 1i,G. & J 
W James (Fugine I 
V 1 & Son Ltd, Edward 
W Simpson Lt 
Wr s Electric Motors (Halifax) Lad 
td 
( densate extraction 
*%& Circle No 510 on reply card 
AT « Howard Ltd 
A P 
B aB P 
C pmar 
e Pu $ 
I nee Lid 
Ing 1 Lid 
K Products Lid 
K Ss 
I Co Ltd 
Ltd 
F r gineering Co Lt 
K B & jiatt Lid 
b ( Lid 
S s Lid 
W G j 
He ‘ 
* No 511 on ply 
i td 
»it 
‘ Ltd 
H ¢ 4 t 
hanical Developm itd 
( I 
itd 
.* ; 5 | td 
\ Air | ( 
W 1 Lid 


Liquid metals (electromagnetic) 





I 


» No 512 on reply card 


td, The 


o (Surb 


* 6 
t n-H ton Co 

I ( ( Lid, The 
I I kt wccring C 
Liquid metals (mechanical) 

% Circle No 513 on reply card 
Ar 1 & Howard Lid 
2 rong Siddeley Motors Lt 
I ision Engineering C¢ 
British Thomson-Houston Co Ltd, T 
ECD Ltd 
Hayward Tyler & Co Ltd 


z Pumps Ltd 
une Tool & Enginecring 





or 


» (Surbito 


% Circle No 514 on reply card 





ton & Howard Ltd 
yng Siddeicy Motors Ltd 
Whit were (Met. Ind.) 
utometric Pumy 
British " aBour on Co Lid 


BSA Tools Ltd 
Burtonwood Ltd 
ar Filter Co Ltd, The 

I ers & Co Ltd, J. H 
Clarke, Chapman & Co Ltd 
Coventry Climax Engines Ltd 
CT (London) Ltd 
ECD Ltd 
Fielding & Platt Ltd 








Lid 


ym) Led 


n) Ltd 





Freeman, Taylor Machines Ltd 
Grease Appliance Co Lid 
Gwynnes Pumps Ltd 
Hamworthy Engineering Ltd 
Harland Engineering Co Lid 
Hayward Tyler & Co Ltd 
Holden & Brooke Ltd 
Hydraulics & Pneumatics Ltd 
Integral Ltd 

Keelavite Hydraulics Ltd 
K.S.B. Ltd 

Lee, Howl & Co Ltd 

Liquid Systems Ltd 

Madan & Co Ltd, Charles S 
Measurement Ltd 

Metering Pumps Ltd 

Mirrlees Ltd 

Mono Pumps Ltd 

Ormerod Engineers Ltd 
Parkinson & Cowan Ltd 

Plenty & Son Lid 

Pulsometer Engineering Co Ltd, The 
Rhodes, Brydon & Youatt Lid 
Savery Pumps Ltd, Thomas 
Saunders Valve Co Ltd 
Sigmund Pumps Ltd 

Stein Atkinson Vickers Hydraulics | td 
Tangyes Ltd 

Telehoist Ltd 

Tecalemit Ltd 

Varley-FMC Ltd 
Wakeficld-Dick Industrial Oils Ltd 
Watson-Marlow Air Pump Co 
Wayne Tank & Pump Co Ltd 
Weir Ltd, G. & J. 
Worthington-Simpson Ltd 





Organic fluids 
Circle No 515 on reply card 
Appleton & Howard Ltd 
Armstrong Siddeley Motors Lid 
British LaBour Pump Co Ltd 
Clarke, Chapman & Co Ltd 
Distillers Co Ltd, The 
ECD Ltd 
Freeman, Taylor Machines Ltd 
Gwynnes Pumr 
Harland Engineering Co Ltd 
Hayward Tyler & Co Lid 
ian & Thompson Ltd (water treatment) 
Lid 


td 
oS ta 








Lee, H wl & Co Ltd 
Measurement Ltd 
» Pumps Ltd 

i 





wan Ltd 
Pulsometer Engineering ¢ 
Saunders Valve Co Ltd 

Sigmund Pump 
Sykes Ltd 


to Ltd, The 





I 1 La I > Co Ltd 
rt David 
nt Corporation Ltd 


nan & Co Ltd 
x Engines Ltd 


Ltd, Gilbert 
Lid 
j 
s Ltd 
‘ring ¢ td 
4 ‘ 
& Co Ltd 
> Ltd 
i Ltd 
r & Engineer 
s |] 





yngs (Engineers) I 1d 
Weir Lid, G. & J 


Worthinaton-Simpson Ltd 
Wykeham Lt 
Semi-solids 

*% Circle No $7 on reply card 
Appleton & H lt 
Armstrong Whitworth “(Met Ind.) Ltd 
Brackett & Co Ltd, F. W. 


British Steam Specialities Ltd 
Centralube Ltd 

Clarke, Chapman & Co Ltd 
ECD Ltd 

Globe Pneumatic Eng Co Ltd 
Godwin Ltd, H 

Guest Industrials Ltd 
Gwynnes Pumps Ltd 
Harland Engineering Co Ltd 
Holden & Brooke Ltd 
Hughes & Lancaster Ltd 
Johnson & Co Ltd, S. H 
K.S.B. Ltd 

Lee, How! & Co Ltd 

Leeds Engineering & Hydraulic C 
Mackiey & Co, E 


Ltd, The 


Madan & Co Ltd. Charles S. NUCLEAR 
Metering Pumps Ltd POWER 
Mono Pumps Ltd BUYERS’ 
Pulsometer Engineering Co Ltd, The GUIDE 
Ransomes & Rapier Ltd FEB 60 


Sigmund Pumps Ltd 
Sykes Lid, Henry 
Tangyes Lid 
Watson-Marlow Air Pump Co 
Wilson & Son Ltd, Edward 
Worthington-Simpson Ltd 
Slurry 
% Circle No 518 on reply card 
Allen & Co Ltd, Edgar 
Appleton & Howard Ltd 
Armstrong Siddeley Motors Lid 
Brackett & Co Ltd, F, 
British LaBour Pump Co Lid 
BSA Tools Ltd 
Cellulose Development Corporation Lid 
Clarke. Chapman & Co Ltd 
Consolidated Pneumatic Tool Co Ltd, The 
ECD Ltd 
General Electric Co Ltd, The 
Gwynnes Pumps Ltd 
Harland Engineering Co Ltd 
Hayward Tyler & Co Ltd 
Holden & Brooke Ltd 
Hughes & Lancaster Ltd 
Johnson & Co Lid, S. H. 
Kestner Evaporator & Engineering Co Ltd 
Kingsbourne Products Ltd 
K.S.B_ Lid 
Lee, Howl & Co Ltd 
Leeds Engineering & Hydraulic Co Ltd, The 
Mackley & Co Ltd, E. N. 
Measurement Ltd 
Merrill Pumps Ltd 
Metering Pumps Ltd 
Mono Pumps Ltd 
Parkinson & Cowan Ltd 
Pulsometer Engineering Co Ltd, The 
Ransomes & Rapier Lid 
Saunders Valve Co Ltd 
Sigmund Pumps Ltd 
Spembly Ltd 
Sumo Pumps Ltd 
Sykes Ltd, Henry 
Tangyes Ltd 
Varley-FMC Ltd 
Watson-Marlow Air pump Co, The 
Wilkinson Rubber Linatex Ltd 
Wilson & Son Ltd, Edward 
Worthington-Simpson Ltd 
Wykeham Ltd 


Vacuum (see Sec. 2) 
PURIFIERS—OIL 


% Circle No 519 on 
rical Ltd 


reply card 
Philip s I 





Strear a ine 


RADIOGRAPHIC SERVICES—INDUSTRIAL 


% Circle No 520 on reply card 
Arc Mfg Co Lid 












Ashmore, Benson, Pease & Co 

BIR Industries Ltd 

Butterf eld Ltd, 

Falk & Co Lt 

Gam 

Gammax Lt td 

Glass Berets td 

Industrial Rad NDT) Ltd 

Ir ASPEect! on §$ 

Me itan sctrical ¢ Lid 


Engineering Co Lid, The 


« Co Lid 
Ltd 


\ducts Ltd 








i ater & Pipe Co Ltd 
Vickers-Armst gs (a/c) Ltd 

Welding Superv n Lt 

Western Detail Mfrs Ltd 

REACTORS, NUCLEAR—BOILING WATER 


% Circle No 521 on reply card 
mpson Nuclear Energy Co Ltd 








ant Co Ltd, The 
REACTORS, NUCLEAR—GAS-COOLED 
* Circle No 522 on reply card 
AEFI-John Th psc n Nuclear Energy Co Ltd 
Atomin Power Co uctions Ltd 
Babcock & Wile cOx had 
de Havilland (high temperat ure) 
English Electric Co Lt The 
Gencral sctric Ce t “ 
Hawker Side! ey Nuclear Bower Co Ltd 
Nuclear Power Plant Co Ltd, The 














REACTORS, NUCLEAR—HEAVY WATER 
MODERATED 
% Circle No 523 on reply card 
Vickers Armstrongs (a/c) Ltd (steam-cooled) 
REACTORS, NUCLEAR 
MODERATED 


% Circle No 524 on reply card 
English Electric Co Ltd 


ORGANIC 


Hawker Siddeley Nuclear Power Co Ltd 
REACTORS, NUCLEAR—PRESSURIZED 
WATER 


% Circle No 525 on reply card 
Babcock & Wilcox Ltd 
Humphreys & Glasgow Ltd 


REACTORS NUCLEAR-——RESEARCH 
(See Section 2) 
REFLUX DIVIDERS 
% Circle No 3526 on reply card 

Dore Ltd 

Holmes Ltd 

Metal Propellers Ltd 

QVF Lid 13 








14 


REFRACTORIES 
% Circle No 527 on reply card 
Bayley Clanahan Ltd 
Carborundum Co Ltd, The 
Castle Fire Brick Co Lid, The 
Curtis & Co, A. | 
English Clays. Lovering Pochin & Co | 
General Refractories Ltd 
Hydrony! Syndicate Ltd 
Lafarge Aluminous Cement Co Ltd 
Morgan Refractories Ltd 
New Metals & Chemicals Ltd 
Podmore & Sons Lid, W 
Prodorite Ltd 
Simon-Carves Ltd 
Thermal Syndicate Ltd, The 


REFRIGERATION PLANT 
% Circle No 528 on reply card 
Brotherhood Ltd, Peter 
Carrier Engineering Co Ltd 
Heat Transfer Ltd 
Lightfoot Refrigeration Co Ltd, The 
Perfection Parts Ltd 
Research & Control Instruments Ltd 
Western Detail Mfrs Ltd 


REGULATORS—FFEFED WATER 
% Circle No 529 on reply card 
Copes Regulators Ltd 
Gordon & Co Ltd, James 
Taylor Controls Ltd 
Trist & Co Ltd, Ronald 
Weir Lid, G. & J 


SAND & SHOT BLASTING EQUIPMENT 
% Circle No 530 on reply card 
Airnesco Products Ltd (Sand Blasting) 
Berk & Co Lid, F, W.—Schori Division (both 
types) 
BTR Industries Ltd (both types) 
Curtis & Co, A. L. (both types) 
Eutectic Welding Alloys Ltd 
Guyson Industrial Equipment Ltd (both types) 
Jackman & Co Ltd, J. W 
Metallisine Equipment Co Ltd 
Rubery Owen Ltd (both) 
Vacu-Blast Lid 


SEALS—MECHANICAL SHAFT 
% Circle No 531 on reply card 
Angus & Co Ltd, George 
Armstrong Whitworth (Met. Ind.) Ltd 
Avica Equipment Ltd 
Baker & Sons (Sales) Ltd, P. W 
Babcock & Wilcox Ltd 
Burtonwood Lid 
Callow (Engineers) Ltd, F. E 
Crane Packing Lid 
Filton Ltd 
Flexibox Ltd 
General Electric Co Ltd, The 
Morgan Crucible Co Ltd, The 


Palatine Too! & Engineering Co (Surbiton) Ltd 
Pioneer Oilsealing & Moulding Co Ltd 
Powell Duffryn Carbon Products Ltd 
Precision Rubbers Ltd (silicone rubber 
Super Oil Seals & Gaskets Lid 
Trist & Co Ltd, Ronald 
Tube Investments Ltd 
United States Metallic Packing Co Ltd 
Whitby & Chandler Ltd 
Wykeham Lid 
SEPARATORS—STFAM 
%& Circle No 532 on reply card 
Aiton & Co Lid 
Babcock & Wilcox Ltd 
Blundell & Crompton Ltd 
British Steam Specialities Ltd 
Cockburns Lt 
Foster Wheeler Ltd 
Gordon & Co Ltd, James 
Simon-Carves Ltd 
Stewarts & Lloyds Ltd 
Stokes Taylor & Shaw I td 
Superheater Co Lid, The 
United States Metallic Packing Co Ltd 
SHIELDING—BIOLOGICAL 
% Circle No 533 on reply card 
Andrews, Cuthbert (Lead Lined) 
Barytes (Sh jing Products) Ltd 
British Lead Mills Ltd (lead) 
Cairns & Co Ltd. John J. (barytes agyrexates) 


Chatwood- Milner Ltd (Lead) 
Cornwall Mills Utd (Barytes) 
Enthoven Ltd (lead) 
Fowler Ltd (lead) 
General Electric Co Ltd (heavy alloy) 
General Metal Utilisation (ead) 
General Radiological Ltd (Fabricated) 
azebrook Ltd, M, & W 

td 





Lid, P 
ernational Mechanite Metal Co Ltd, The 
Isotope Devel nents Lt 






Hinson Ltd 





Is Packard Construction Co Ltd (Lead) 

Mi tchell Engineering Ltd (Concrete) 

Newton Victor Ltd (Lead) 

Nuclear Engineering Ltd 

Optical Works Ltd 

Permali Ltd 

Pilkington Bros Ltd 

Price, Charles R. (Concrete) 

OVF Ltd (Glass) 

Randal! Lid, P. E. (lead) 

Rediweld Ltd (Plastics) 

Research & Control Instruments Ltd (concrete 
lead) 

Roberts Ltd, R. E. (lead) 

Savage & Parsons Ltd (Concrete, Lead) 

Simon-Carves Ltd (Concrete) 

Soole Ltd (lead, barytes) 

Towler Ltd (lead) 

United Chemicals (London) Ltd (Barytes Bricks) 

Western Detail Mfrs Ltd (lead) 


SHIELDING—THERMAL 
% Circle No 534 on reply card 
Babcock & Wilcox Ltd 
Beardmore & Co Ltd, William 
Chatwood-Milner Ltd 
Darlington Insulation Co Ltd, The 
English Steel Corporation Ltd 
Grey & Marten Ltd 
Hadfields Ltd 
International Mechanite Metal Co Ltd, The 
Metal Prepellers Ltd 
Simon-Carves Ltd 
Thompson Ltd, John 


SOLVENT RECOVERY PLANT 
% Circle No 535 on reply card 

Apex Construction Ltd 
British CECA Ltd 
Dore Ltd 
Holmes Ltd 
Kestner Evaporator Ltd 
Nuclear Chemical Plant Ltd 
QVF Ltd 
Simon-Carves Ltd 
Wykeham Lid 


SOLVENTS 
% Circle No 536 on reply card 
Distillers Co Ltd 
Geigy Co Ltd, The 
Generai Chemical & Pharmaceutical Co Ltd, The 
Houseman & Thompson Ltd 
Howards of Uford Ltd 
Imperial Chemical Industries Ltd 
Shell Chemical Co Ltd 


STARTERS—MOTOR 
% Circle No 537 on reply card 
Aeraspray Associated Ltd 
British Thomson-Houston Co Ltd, The 
Brookhirst Switchgear Ltd 
CA V. Lid 
ct ‘onstruction Co Ltd, The 
Eng! ish Electric Co Ltd, The 
Geipel Ltd, William 
General Electric Co Ltd, The 
Harland & Wolff Lid 
Metropolitan-Vickers Electrical Co Ltd 
Rotax Ltd 


STEEL—BARS 
% Circle No 538 on reply card 
Allen & Co Ltd, Edgar 
Appleby-Frodingham Steel Co 
Bairds & Scottish Stee! Ltd 
Beardmore & Co Ltd, William 
Darwins Ltd 
English Stee! Corp Ltd 
nglish Stee! Forge & Engineering Corp Ltd 
F & John Brown Ltd, Thomas 
Fox & Co Ltd, Samuel 
Gardner & Co Ltd, Henry 
Guest Industrials Ltd 
Hadfields Lid 
Hallamshire Stee! Ltd 
Jessop & Sons Ltd, William 
Lee & Sons Ltd, Arthur 
Low Moor Alloy Steelworks Ltd 
Moss & Gamble Bros Lid 
Osborne & Co Ltd, Samuel 
Richard Thomas & Baldwins Ltd 
Rigby & Sons Ltd, John 
Rubery Owen Ltd (Darlaston) 
Sanderson Bros & Newbould Lid 
Stee! Co of Wales Ltd, The 
Steel, Peech & Tozer 
Talbot Stead Tube Co Ltd 
Tl Nuclear Engineering Ltd 
United Stee! Companies Ltd, The 
Wykeham Ltd 


STEEL—CASTINGS 
*% Circle No 539 on reply card 
Allen & Co Ltd, Edgar 
APV Co Ltd, The 
Armstrong Siddeley Motors Ltd 
Armstrong Whitworth (Met. Ind.) Lid 
Ashwell & Nesbit Ltd 
Beardmore & Co Ltd, William 
Brockhouse & Co Lid, J 
Ciay Cross (Iron & Foundries) Ltd 
Darwins Ltd 
Distington Engineering Co Ltd 
English Electric Co Ltd, The 
English Steel Corp Ltd 
English Steel Forge & Engineering Corp Ltd 
Firth & John Brown Ltd, Thomas 
Follsain-Wycliffe Foundries Ltd (Heat Resisting) 
Fowler & Co (Leeds) Ltd, John 
Grazebrook Lid. M. & W 
Guest 
Hadfie 
Hea 1 Wrights yn Steel Foundries Lid 
Head Wrightson Teesdale Ltd 
Hill Ltd, € 
Jessop & Sons Ltd, William 
John Baker & Bessemer Ltd 
K & L Steelfounders & Engineers Lad 
Langley Alloys Ltd 
Lioyd & Co Ltd, F. H. 
Millspaugh Ltd 
Osborne & Co Ltd, Samuel 
Peters Ltd, G. D. 
Richard Thomas & Baldwins Ltd 
Rubery Owen Ltd (Dariaston) 
Salter Ltd, G. 
Shaw Glasgow Ltd 
Thompson Castings Ltd, John 
United Stee! Companies Ltd, The 

















STEEL—FORGINGS 


% Circle No wr on reply card 
Brockhouse & Co Ltd, 
Darwins Ltd 
Beardmore & Co Ltd, William 
English Stee! Corp Ltd 
English Stee! Forge & Engineering Corp Ltd 
Eva Bros Ltd 
Firth & John Brown Lid, Thomas 
Guest Industrials Ltd 


Hadfields Ltd 

Head Wrightson Stampings Ltd 
Jessop & Sons Ltd, William 
John Baker & Bessemer Lid 
Kennedy Ltd, A. 

Moore & Co Lid, W. & E. 
Moss & Gamble Bros Ltd 
Osborn & Co Ltd, Samuel 
Richard Thomas & Baldwins Ltd 
Rubery Owen Ltd (Darlaston) 
Steel Peech & Tozer 

United Stee! Companies Ltd, The 


STEEL—PLATES 
% Circle No 541 on reply card 
Appleby-Frodingham Steel Co 
English Steel Corp Ltd 
English Stee! Forge & Engineering Corp Ltd 
Farmer & Son Lid 
Firth & John Brown Ltd, Thomas 
Fox & Co Ltd, Samuel 
Gardner & Co Ltd, Henry 
Gardner & Co tua 
General Steel & Iron Ltd 
Guest Industrials Ltd 
Hadfields Ltd 
Low Moor Alloy Steelworks Ltd 
Osborn & Co Lid, Samuel 
Richard Thomas & Baldwins Ltd 
Rubery Owen Ltd (Darlaston) 
Steel Co of Wales Ltd, The 
teel, Peech & Tozer 
United Stee! Companies Ltd, The 
Watson & Co Ltd, Robert 


STEEL—SECTIONS 
% Circle No 542 on reply card 

Allen & Co Ltd, Edgar 
Appleby-Frodingham Steel Co 
Bairds & Scottish Steel Ltd 
Brockhouse & Co Ltd, J. 
Darwins Ltd 
English Steel Forge & Engineering Corp Ltd 
Farmer & Son Ltd 
Firth & John Brown Ltd, Thomas 
Gardner & Co Ltd, Henry 
General Steel & Iron Lid 
Hallamshire Steel Ltd 
Kennedy Ltd, A. 
Low Moor Alloy Steelworks Lid 
Osborne & Co Ltd, Samuel 
Rigby & Sons Ltd, John 
Rubery Owen Ltd (Darlaston) 
Skinningrove Iron Ltd 
Sousborcns (Weybridge) Ltd 
TI Nuclear Engineering Ltd 
United Steel Companies Ltd, The 
Watson & Co Ltd, Robert 
Wykeham Lid 


STEEL—STAMPINGS 
% Circle No 543 on reply card 
Braby & Co Ltd, Fredr. 
English Steel Corp Ltd 
English Steel Forge & Engineering Corp Lid 
Firth & John Brown Ltd, Thomas 
Guest Industrials Ltd 
Head Wrightson Stampings Ltd 
Head Wrightson Teesdale Ltd 
Jessop & Sons Ltd, William 
Rubery Owen Ltd (Darlaston) 
Tees-Side Bridge & Engineering Ltd 
Southborough (Weybridge) Ltd 
United Stee! Companies Ltd, The 
Wilmot Breeden Lid 


STEEL—STRIP 
% Circle No 544 on reply card 
English Stee] Forge & Engineering Corp Ltd 
Fox & Co Ltd, Samuel 
Gardner & Co Ltd, Henry 
Lancashire & Corby Steel Mfg Co Lid 
Lee & Sons Ltd, Arthur 
Low Moor Alloy Stee! works Lid 
Osborn & Co Ltd, Samnue 
Richard Thomas & pemaiee Ltd 
Rubery Owen Ltd (Darlaston) 
Sanderson Bros & Newbould Ltd 
Steel Co of Wales Ltd, The 
Steel, Peech & Tozer 
United Stee! Companies Ltd, The 
Wykeham Ltd 


STIRRING GFA 
* Circle No 545 on reply card 
Aiton & Co Ltd 
Apex Construction Ltd 
Ashworth & Parker Ltd 
Balfour & Co .td, Henry 
Blundell & Crompton Ltd 
Butterfield Ltd. W. P 
Chatwood-Milner Ltd 
Davey, Paxman & Co Ltd 
Fraser & Co Ltd, W. J 
Freeman, Taylor Machines Ltd 
Globe Pneumatic Eng Co Ltd 
Harris (Birmingham) Ltd. F. & R. M 
Horseley Bridge & Thomas Piggott Ltd 
Innes Ltd, J. K. 
Kestner Evaporator Ltd 
Lang London Ltd 
Metal Propellers Ltd 
Nuclear Engineering Ltd 
OVF Lid 


STRAINERS—CHEMICAL 
% Circle No 546 on reply card 
Ashworth & Parker Ltd 
Brackett & Co Ltd, F. W. 
Endecotts (Filters) Ltd 
Hindle & Sons Ltd, J. 
Plenty & Son Ltd 
Simmons & Hawker Ltd 


STRAINERS—OIL 
% Circle No 547 on reply card 
Ashworth & Parker Ltd 
Bailey & Co Ltd. Sir W. H. 
Brackett & Co Lid, F. W. 
Empyrium Ltd 
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§TRAINERS—OIL—continued 
Endecotts (Filters) Ltd 
Hindle & Sons Ltd, Joshua 
Liquid Systems Ltd 
Madan & Co Ltd, Charles Ss. 
7 & Son Ltd 
Simmons & Hawker Ltd 


AINERS—STEAM 
- % Circle No 548 on reply card 

Bailey & Co Lid, Sir W. iH 

Brackett & Co Lid, F. W. 

British Steam Specialties Ltd 

Empyrium Lid 

Hindle & Sons Ltd, Joshua 

Madan & Co Ltd, Charles S. 


AINERS—WATER 
ones % Circle No 549 on reply card 
Ashworth & Parker Ltd 
Bailey & Co Ltd, Sir W. H. 
tt & Co Ltd., F. W. 





Hi ndle & Sons Ltd, Joshua 
Madan & Co Ltd, Charles S 
Pienty & Son Ltd 


SUPERHEATERS 
% Circle No 550 on reply card 
Adamson, Daniel, & Co Ltd 
Babcock & Wilcox Ltd 
Birwelco Ltd 
Chesterfield Tube Co Ltd, The 
Clarke, Chapman & Co Ltd 
Empyrium Ltd 
Foster Wheeler Ltd 
General Eiectric Co Ltd, The 
International Combustion Ltd 
Simon-Carves Ltd 
Stewarts & Liovds Ltd 
D ater Co Ltd, The 
m Water Tube Boilers Ltd, John 
pson (Wolverhampton) Ltd, John 
Unit Superheater & Pipe Co Ltd 
Wykeham Ltd 
Yar w & Co Ltd 










SWITCHGEAR—CONTACTOR 
% Circle No 551 on reply card 


Besson & Robinson Ltd 

S 1son-Houston Co Ltd, The 
Brookhirst Switchgear Ltd 
Donovan Electrical Co Ltd 
Construction Co Ltd, The 








Geipel Lid, William 

ie Electric Co Ltd, The 
Hendrey Relays Ltd 

Klockn ay veller Ltd 

Lanc ashi ire Dynamo Nevelin Ltd 
Laurence, Scot & Electromotors Ltd 
Metrop jlitan- Vickers Electrical Co Ltd 
Midland Electrical Mfg Co Ltd 
Plessey Nucleonics Ltd 

Revo Electric Ltd 

Reyrolle & Co Ltd, A. 

Rotax Ltd 

Siemens Edison Swan Ltd 

Universal Control Equipment Ltd 
Wykeham Ltd 





SWITCHGEAR—4.t. 
% Circle No 552 on reply card 

ASFA Electric Ltd 
British Thomson-Houston Co Ltd, The 
Brookhirst Switchgear Ltd 
Brush Electrical Ltd 
Crompton Parkinson Ltd 
Electric Construction Co Ltd, The 
Ellison Ltd, George 
English Electric Co Ltd, The 
Ferguson Pailin Ltd 
Ferrarti ltd 
General Electric Co Ltd, The 
Harland & Wolff Ltd 
Ionic Instruments (London) Ltd 
Johnson & Phillips Ltd 
Lanca- hire Dynamo & Crypto Ltd 
Nuclear Power Plant Co Ltd, The 
Reyr e & Co Ltd, A 

Rotax Ltd 

Siemens Edison Swan [td 

I 

Tu 

V 





h control Installations Co Ltd 
ibe Investments Ltd 
ictor Products (Wallsend) Ltd 


SWITCHGEAR—1.t. 
% Circle No 553 on reply card 
ASEBA Electric Lid 
: Stinlite Lra 
s Co Ltd, The 
Brit sh Thomson-Houston Co Ltd, The 
Brookhirst Switchgear Ltd 
Brush Electrical Ltd 
Cleco Electric Ltd 
Crompton Parkinson Ltd 
Electric yoy ho Co Lid, The 
EI n lid, G 
Erglish sali eg Co Ltd, The 
ted uson Pailin Ltd 





ti Ltd 

ral Electric Co Ltd, The 

GW B Furnaces Ltd 

Ionic 'nstruments (London) Ltd 
Johnson & Phillips Ltd 

Kléckner Moeller England Ltd 
Lancashire Dynamo Nevelin 
Laurence, Scout & Electromotors Ltd 
Nuclear Power Piant Co itd, The 
Otrermill Switchgear Ltd 

Reyrolle & Co Ltd, A. 

Rotax Ltd 

Salford Electrical Instruments Ltd 
Siemens Edison Swan Ltd 

Simplex Electric Co Ltd 
Thermocontro! Installations Co Ltd 
TI Nuclear Engineering Ltd 

Victor Products (Wallsend) Lid 
Whipp & Bourne Lid 





TANKS 
% Circle No 554 on reply card 

Aiton & Co Ltd 

Allen & Sons (Tipton) Ltd, W. G. (Steel and 
Aluminium Alloy) 

Almin Ltd 

Apex Construction Ltd 

Ancorite Ltd (brick, tile-lined) 

APV Co Ltd, The 

Ashmore, Benson, Pease & Co (Non-ferrous) 

Babcock & Wilcox Ltd 

Balfour & Co Ltd, Henry 

Bawn & Co Lid, W. B. 

Bennett Sons & Shears Ltd 

Birmingham & Blackburn Construction Co Ltd 
(Mild and Stainless Steel) 

Birwelco Ltd (Steel) 

Blundell & Crempton Ltd 

Braby & Co Ltd, Fredr. (All Types) 

Braithwaite Engineers Ltd (pressed steel) 

British Industrial Engineering Co (Staffs) Ltd 
(All Types) 

Butterfield Ltd, W. P, (Mild and Stainless Steel; 
Nickel and Nickel Alloy; Aluminium and 
Aluminium alloy) 

Callow (Engineers) Ltd, F. E. 

Carlson Ltd, John D. 

Chatwood-Milner Ltd (Lead Lined) 

Clarke, Chapmar & Co Ltd 

Darham Industries (London) Ltd 

Davey, Paxman & Co Ltd 

Dempster Ltd (m:s., ¢.i.) 

Dore Ltd 

Doulton Industrial Porcelains Ltd (Stoneware) 

Downey Ltd (m.s.) 

Dunlop Rubber Co Ltd 

Empyrium Ltd (m.s.) 

Extrudex Ltd (Plastic) 

Foster Wheeler Ltd 

Foster Yates & Thom Ltd (Mild Steel) 

Fowler Ltd (lead) 

Fraser & Co Ltd, W. J. 

Freeman, Taylor Machines Ltd (Stainless and 
Mild Steel) 

Grazebrook Ltd, M. & W. (Mild and Stainless 
Steel: pagers 

Giusti Ltd (s.s., m.s. 

Grey & Marten Lt PUA Il Metals-Galvanized) 

Guest Industrials Ltd 

Hargreaves & Sons Ltd, Henry 

Harris (Birmingham) Ltd, F. & R. M. (All 
Metals) 

Harvey & Co (London) Ltd, G. A. (Al. Steel) 

Hathernware Ltd (Stoneware) 

Head Wrightson Teesdale Ltd 

Horse'ey Bridge & Thomas Piggott Ltd 

Innes Ltd, J. K, (s.s.) 

Kestner Evaporator Ltd (plastic) 

Jenkins & Co Ltd, Robert 

Larg London Ltd 

Liquid Systems Ltd (Mild Steel) 

MacLellan Ltd, G 

Marston Excelsior Ltd (Aluminium) 

Mason (Chemical Engineers) Ltd, G. Samuel (All 
Types) 

Mech.ns Ltd 

Mendip (Chemical Engineering) Ltd 
(Reinforced Plastics) 

Metal Prorelliers Ltd 

Millspaugh Ltd 

Mills Packard ‘re Co Ltd (Steel) 

Moore & Co Ltd, & E 

Motherwell Bridge 4 Engineering Co Ltd 

Newton, Chambers & Co Ltd (Steel) 

Nuclear Engineering Ltd 

Patatine Tool & Engincering Co (Surbiton) Lid 
(Stainless Steel) 

Power-Gas Corporation Ltd, The 

OVF Ltd (Glass) 

Robertson & Ferguson Ltd (Steel) 

Robey & Co Ltd (Steel) 

Rubery Owen Ltd (Darlaston) 

Ruston & Hornsby Ltd (Ferrous and Non- 
Ferrous) 

Rye-Arc Ltd 

Ryder & Co (Manchester) Ltd, Thos. 

Sheet Metal Engineering Ltd 

Simmons & Hawker Ltd (Mild Steel) 

Simon-Carves Ltd 

Southborough (Weybridge) Ltd (Stainless Steel) 

Stainiess Stee’ Vessels (London) Ltd 

Steels Engineering Installanons Ltd 

Taylor Rustless Fittings Ltd (s.s.) 

Tees-Side Bridge & Engineering Ltd 

Thermo-Plastics Ltd 

Thermal Syndicate !.td, The (Vitreosil) 

Thompson Bros (Bilston) Ltd (Al, s.s., etc.) 

Thompson (Dudley) Ltd, John (Steel) 

Thompson (Wolverhampton) Ltd. John (Steel 

Universal Boilers & Engineering Ltd 

Vicsons I td 

Walker Lt C&W 

Ward I td. Thos, W 

Widnes Foundry & Engineering Co Ltd (Sieel) 

Wilkinson Rubber Linatex Ltd 

Windshields of Worcester Ltd 

Wright, Anderson & Co Ltd (Steel) 

Wykeham Ltd 

Yorkshire Engineering & Welding Co Ltd 





TESTING SERVICFS—NON-DESTRUCTIVE 

% Circle No 555 on reply card 

Andrews & Platt (Engineers) Ltd 

BTR Industries Ltd 

Cawkell, Research & Electronics Ltd 

CNS Instruments Ltd 

Falk & Co Ltd. M 

Hawker Siddeley Nuclear Power Co Ltd 

Industrial Radiography (NDT) Ltd 

Inspection Services Ltd 

Madan & Co Ltd, Charles S. 

Metropolitan- Vickers Electrical Co Ltd 

Motherwell Bridge & Engineering Co Ltd 

Newton Victor Ltd 

Pantak Ltd 

Towler Ltd 

Unit Superheater & Pipe Co Ltd 

Welding Supervision Ltd 

Wykeham Lid 


TRANSFORMERS—.t. NUCLEAR 
% Circle No 556 on reply card POWER 

ASEA Electric Ltd BUYERS’ 
British Thomson-Houston Co Ltd, The GUIDE 
Brush Electrical Ltd FEB 60 


Bryce Elecirical Construction Co Ltd 
Cleco Electric Lid 

Crompton Parkinson Ltd 

Darlington Insulation Co Ltd, The 
Electric Construction Co Ltd, The 
English Electric Co Ltd, The 

Ferranti Ltd 

Foster Transformers Ltd 

Fuller Electric Ltd 

General Electric Co Ltd, The 
Gresham Transformers Ltd 
Hackbridge & Hewittic Electric Co Ltd 
Johnson & Phillips Ltd 

London Transformer Products Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Miles Hivolt Ltd 

Nuclear Power a “ge! Ltd, The 
Parsons & Co Lid 


TRANSFORMERS—1.t. 


% Circle No 557 on reply card 
ASEA Electric Ltd 
British Thomson-Houston Co Ltd, The 
Brush Electrical Ltd 
Bryce Electricai Construction Co Ltd 
Crompton Parkinson Ltd 
Electric Construction Co Ltd, The 
English Electric Co Ltd, The 
Ferranti Ltd 
Foster Transformers Ltd 
Puller Electric Ltd 
General Electric Co Ltd, The 
Gresham Transformers Ltd 
Johnson & Phillips Ltd 
London Transformer Products Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Nuclear Power Plant Co Ltd, The 
Parsons & Co Ltd, A. 
Plessey Nucleonics Ltd 
Rotax Ltd 
Standard Telephones & Cables Ltd 


TRANSPORT FLASKS (COFFINS) 


% Circle No 558 on reply card 
Chatwood-Milner Ltd 
Cravens Ltd 
Dewrance & Co Ltd 
Fowler Lid (lead) 
International Meehanite Metal Co Ltd, The 
Jenkins & Co Ltd, Robert 
QOVF Ltd 
Robey & Co Ltd 
Westover Nuclear Equipment Ltd 
Widnes Foundary & Engineering Co Ltd 
Western Detail Mfrs Ltd 


TRAPS—STEAM 


% Circle No 559 on reply card 
Aiton & Co Ltd 
Babcock & Wilcox Ltd 
British Steam Specialties Ltd 
Cockburns Ltd 
Dewrance & Co Ltd 
Drayton Regulator Ltd 
Guest Industrials Ltd 
Heat Transfer Ltd 
Hopkins & Co Ltd, P. 
Hopkinsons Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Spirax-Sarco Ltd 
Stokes, Taylor & Shaw Ltd 
United States Metallic Packing Co Ltd 


TUBING (See Piping) 
TUBING—EXTENDED SURFACE 


% Circle No 560 on reply card 

Accles & Pollock Ltd (All Tynes) 

Birkett, Billington & Newton Ltd 

British Ermeto Corporation Ltd (All Types) 

Clarke, Chapman & Co Ltd (Finned & Gilled in 
Mild Steel) 

Fairey Aviation Ltd (fuel cans) 

Hilmor Ltd (bending m/cs) 

Hunt Heat Exchangers Ltd 

Imperia] Chemica! Industries Ltd (All Types) 

Kirk & Co (Tubes) Ltd (All Types) 

Northern Aluminium Co Ltd (Aluminium— 
Finned) 

Richards & Ross Ltd (Steel—Helical Finned) 

Spanner Roilers I td 

Spiro-Gills Ltd (Ferrous & Non-Ferrous, Helical 
Gilic or Plate Fins) 

Stainless Stee! Profile Cutters Ltd 

Standard & Pochin Bros Ltd (Copper, Stee! & 
Aluminium, Gilled) 

TI Nuclear Engineering Ltd (Aluminium & 
Magnesium Alloys; Steel) 

Tube Products Ltd 

Tubes Ltd 


TURBINES—GAS 


% Circle No 561 on reply card 
Adamson & Co Ltd, Daniel 
Allen Sons & Cc Ltd, W. H. 
ASEA Electric Ltd 
Bristol Aero-Engines Ltd 
British Thomson-Houston Co Ltd, The 
Brown Land Boilers Ltd, John 
Budworth Ltd, David 
Capper, Wm. H. 
English Electric Co Ltd, The 
Harland & Wolff Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Parsons & Co Ltd, C. A. 
Rotax Ltd 
Ruston & Hornsby Ltd 
Wykeham Ltd 


TURBINES—STEAM 


* Circle No eee hy reply card 
Allen Sons & Co Lid, 
ASEA Electric Ltd 
Belliss & Morcom Ltd 
British Thomson-Houston Co Ltd, The 
Brotherhood Ltd, Peter 15 
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TFURBINES—STEAM—continued 
Budworth Ltd, David 
Capper Lid, Wm, H. 
English Electric Co Lid, The 
General Electric Co Lid, The 
Harland & Wolff Ltd 
Hayward Tyler & Co Lid 
Nuclear Power Plant 4 Lid, The 
Parsons & Co Lid, C. 
Richa: sons, oo ‘id 
Weir Lid, & 
Wykeham I td 


ULTRASONIC INSPECTION EQUIPMENT 
% Circle No 563 on reply card 
Palk & Co Lid, M. 
Industrial Radiography (NDT) Ltd 
Kelvin & Hughes (Industrial) Ltd 
Ultrasonoscope Co (London) Ltd 
Welding Supervision Lid 


VACUUM CLEANERS—INDUSTRIAI 
ss Circle No 564 on ) Panty card 
Bivac Au Lid (fixed and portable) 
Mancuna Anan Me ering Lid 
New Welbeck Lid 
Service Electric Co Ltd 
Sturtevant Engineering Co Lid 


VACUUM PLANT (See Section 2 
VALVES (by type) 


Angle 
% Circle No 565 on reply card 

Appleby & Ireland Lid 
Babcock & Wilcox Ltd 
Bailey & Co Ltd, Sir W. H 
Bells Asbestos Ltd 
British Ermeto Corporation Ltd 
British Steam Specialties Lid 
Dewrance & Co Ltd 
Fisher Governor Ltd 
Gordon & Co Ltd, James 
Guest Industrials Ltd 
Hindle & Sons Ltd, Joshua 
Hopkinsons Ltd 
Inness & Co (Darlington) Ltd 
Newman, Hender & Co Ltd 
Perfection Parts Ltd 
Pressure Comro! Lid 
Ryder & Co (Manchester) Lt 1, Thomas 
Saunders Valve Co Ltd 
Thermocontrol Installations Co Ltd 
Warren, Morrisun Lid 
Weir Valves Lid 

Balanced disk 

*% Circle By? 566 on reply card 

Appleby & Ir 
Bailey & Co Lid "Sit Ww. H 








% Circle No 568 on reply card 


4 ( 
pr Ire Lid 

i \ s Ltd 

I ( 

( n Co Lid, J 

IV Pr ( rollers Ltd 

K.S.B, Ltd 

M Ator Er ing Ltd 

Perf Parts Lid 

Ryd lar ) Ltd, Th a 
Sar Pr Ltd 

Saur \ Lid 

. i g Lid 

I I i s Co Ltd 

Va Ind A cations L+d 

Warren Mor n Ltd 

W rn Detail Mfrs Ltd 

Globe 


APV Co Ltd, The 

Babcock & Wi x Ltd 
Bailey & Co Ltd, Sir W. H 
Bells Ashe s Ltd 

Birkett, | ngton Newton Ltd 
British Steam S ties Ltd 
Dewran & Co Ltd 

Fisher ( 


vernor Lid 
Glenfield & Kennedy Ltd 
Guest Industrials Ltd 
Hindle & Sons Ltd, Joshua 
Hopkinsons Ltd 
Inness & Co (Darlington) Lid 
IV Pressure Controllers Lid 





Kirk & Co (Tubes) Ltd 
K.S.B, Ltd 
Langley Alloys Ltd 
Newman, Hender & Co Ltd 
Ryder & Co (Manchester) Ltd 
Taylor Controls Lid 
Weir Valves Lid 
Wykeham Ltd 
Mixing 
% Circle No 570 on reply card 
Birkett, Billington & Newton Ltd 
Fisher Governor Ltd 
Gordon & Co Ltd, James 
Hindle & Sons Ltd, Joshua 
Kirk & Co (Tubes) Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Thermocontrol Installations Co Ltd 
Needle 
%& Circle No 571 on reply card 
Alexander Controls Ltd 
Appleby & Ireland Ltd 
Appleton & Howard Ltd 
Babcock & Wilcox Lid 
Baldwin Instrument Co Ltd 
Birkett, Billington & Newton Ltd 
British Ermeto Corporation Ltd 
British Steam Specialties Ltd 
Dewrance & Co Lid 
Edwards High Vacuum Ltd 
Glenfield & Kennedy Ltd 
Gordon & Co Ltd, James 
Guest Industrials Ltd 
Hindle & Sons Ltd, Joshua 
Hopkinsons Ltd 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
Kirk & Co (Tubes) Lid 
Li angley Alloys Ltd 
d Vacuum Sales Lt 
rtonair Ltd 
& Co Ltd, C. S. 
Newman, Hender & Co Ltd 
Palatine Tool & Engineering Co (Surbiton) Lid 
Pressure Control Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Spembly Ltd 
T.A.L, Numatics Ltd 
Vacuum Industrial Applications Ltd 
Weir Valves Lid 
Western Detail Mfrs Ltd 
Williams & James (Engineers) Lid 
Non return 
% Circle No 572 on reply card 
Alexander Controls Lid 
Appleton & Howard Lid 
Sabcock & Wilcox Lid 
Bailey & Co Lid, Sir W. H 
Baldwin Instrument Co Ltd 
Bells Asbestos Lid 
Ben Patents Ltd 


Birfield Industries Ltd 











“ 











( l 
Ryder & ¢ Manchester) Ltd, Thomas 





Wi ams & James (Engineers) Lid 
Parallel slide 
* woe ~~ De on reply card 





gineering Co Ltd 
Sons Ltd, Joshua 





ns Ltd 
& Co (Darlington) Ltd 
ire Controllers Ltd 
Co (Tubes) Ltd 
an, Hender & Co Ltd 


Ryder & Co (Manchester) Ltd, Thomas 
Sandal! Precision Ltd 
Weir Valves Ltd 

Piston 


%& Circle No 574 on reply card 
Alexander Controls Ltd 
Baldwin Instrument Co Ltd 
Birfield Industries Ltd 
Globe Pneumatic Eng Co Ltd 


High Pressure Components Lid 

Hindle & Sons Lid, Joshua 

Integral Ltd 

Klinger Ltd, Richard 

Leybold Vacuum Sales Ltd 

Martonair Ltd 

Newman, Hender & Co Ltd 

Palatine Tools & Engineering Co (Surbiton) Lig 
Ryder & Co (Manchester) Ltd, Thomas 
Sandal! Precision Ltd 

T.A.L, Numatics Ltd 

Telehoist Lid 

Towler Bros (Patents) Ltd 


Plug 
* Circle No 575 on reply card 
Appleton & Howard Ltd 
Bells Asbestos Ltd 
Birkett, Billington & Newton Ltd 
British Ermeto Corporation Ltd 
British Steam Specialties Ltd 
Elliott Bros (London) Ltd 
Extrudex Ltd 
Glenfield & Kennedy Ltd 
Globe Pneumatic Eng Co Ltd 
Gordon & Co Ltd, James 
Harland Engineering Co Ltd 
Hathernware Ltd 
High Pressure Components Ltd 
Hindle & Sons Lid, Joshua 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
Kirk & Co (Tubes) Ltd 
Klinger Ltd, Richard 
Newman, Hender & Co Ltd 
Pressure Control Ltd 
QVF Lid 
Ryder & Co (Manchester) Ltd, Thomas 
Saunders Valve Co Ltd 
TI Nuclear Engineering Ltd 
Warren Morrison Ltd 
Reducing 
% Circle No 576 on reply card 
Aeraspray Associated Ltd 
Bailey & Co Ltd, Sir W. H 
Baldwin Instrument Co Ltd 
Bells Asbestos Ltd 
Ben Patents Ltd 
Bennett Sons & Shears Ltd 
Birfieid Industries Ltd 
Birkett, Billington & Newton Ltd 
British Steam Specialties Ltd 
Cockburns Lid 
Crosby Valve & Engineering Co Lid 
Dewrance & Co Lid 
Electro-Hydraulics Ltd 
Elliott Bros (London) Ltd 
Ellison Ltd, Ge 
Fisher Governor ri te j 
fi a 








IV Pressure Controllers Ltd 
Kirk & “y” (Tubes) a 

Madan & Co I td, les § 
Mi x 





Rotax t 
Ryd & Co (Man hester) Lid, Thor 
In 


Thermoconin tallations Co Ltd 
Towler Bros Pa nts) Ltd 
Williams & Ja iwineersy Lt 






& Newton Lid 
mpton Ltd 
ialties Ltd 


neering Co Ltd 


Fisher Governor Ltd 


Glenficld & Kennedy Ltd 
Gordon & Co Ltd, Jame 
Guest Industrials Ltd 

Harland Engineering Co Ltd 
High Pressure ¢ ponents, Ltd 


Hindle & Se ns Ltd. J la 
Hopkinsons Ltd 

Inness & Co (Darlington) Ltd 
Integral Ltd 

IV Pressure Controllers Ltd 

Kirk & Co (Tubes) Ltd 

Madan & Co Ltd, Charles § 
Miine & Co Ltd, C. S 

Newman, Hender & Co [td 
Pressure Control! Ltd 

QVF Ltd 

Ryder & Co (Manchester) Ltd, Thomas 
Telehoist Ltd 

Towler Bros (Patents) Ltd 
Williams & James (Engineers) Ltd 


Safety 
% Circle No 578 on reply card 

Acraspray Associated Ltd 
Alexander Controls Ltd 
Appleby & Ireland Ltd 
Babcock & Wilcox Ltd 
Bailey & Co Ltd, Sir W. H. 
Bells Asbestos Ltd 
Ben Patents Ltd 
Birkett, Billington & Newton Lid 
Blundell & Crompton Ltd 
British Steam Specialties Ltd 
Cockburns Ltd 
Crosby Valve & Engincering Co Ltd 
Dewrance & Co Ltd 





mm) Lid 





continued 





iyd lics Lid 

stria ials Ltd 
ae Co Lid 
Sons Lid, Joshua 


) (Darling ton) Ltd 

» Controllers Ltd 

(Tubes) Ltd 

» Ltd, Charles S. 
S 


Co Ltd 





trol Ltd ; 
Manchester) Ltd, Thomas 
atics Lt 











The 1 Installations Co Ltd 

Wi :mes (Engineers) Ltd 
Sluic 

AI 

Ba ‘ 

B 

Br 

Glenfi ~t K ~dy t 

Ham, Baker & Co Ltd 

Har i! ineering Co Ltd 

Hindle & Sons Ltd, Joshua 

Hopkir 1s Ltd 

How , James 

Innes: ngton) Ltd 

IV P llers Ltd 

Kirk & s) Ltd 

..§.B, Lid 

Newman, Hender & Co Ltd 


Ryder & Co (Manch kod Ltd, Thomas 
Wyke n Lid 

Wedge gate 
% Circle No 580 on reply card 
1 & Howard Lid 


Co Lid, Sir W. A. 
CSTLOS t 
Birkett, Billington & Newton Lid 
gh & Sons Ltd, J. 
British Ermeto Corporation Ltd 
British Steam Specialties Ltd 
De r Lid 
Glenfield & Kennedy [td 
Ham, Baker & Co Ltd 
Hindle & Sons Ltd, Joshua 
Hopkinsons Ltd 
Inness & Co (Darlington) Ltd 
ressure Controllers Ltd 

ra 

loys Ltd 
i  eaion Products Ltd 
- Hender & Co Ltd 
Ryder & Co (Manche aster) Lid, Thomas 
Weir Valves Ltd 
Wykeham Lt 




















VALVES (by operation) 
Diaphragm 
* Circle No 581 on reply card 
AT Ircland Ltd 
B Wilcox Ltd 
I Instrument Co Ltd 
e”Ke { 





vecialties Ltd 


c Valve & Engineering Co Ltd 
Edw High Vacuum Ltd 

if tt Bros (London) Ltd 

E ! , George 

F - ernor Ltd 

Gord « Co Ltd, James 
Guest Industrials Ltd 

Inness & Co (Darlington) Ltd 
IV P ire Controllers Ltd 
Kesiner Evaporator Lid 

Mart r Lid 


Ryder & Co (Manchester) Ltd, Thomas 
Saur Valve Co Lid 








Talb ad Tube Co Lid 

T.A.L, Numat Ltd 

Ther ntrol Installations Co Ltd 
TIN ar Engineering Ltd 

War Morrison Lid 

Ww n Detail Mfrs Ltd 


Electric motor 
% Circle No 582 on reply card 


Arr & Ireland Ltd 
B « Wilcox Ltd 
Ba & Co Ltd, Sir Hes . 
B zh & Sons Ltd, 
Br S n St peci wate I td 
Cock 
Dew ¢e & ‘Co Lid 
I Ltd, George 
F iid, G. & A 
( { & Kennedy Ltd 
( ! « Co Ltd, James 
Ha Baker & Co Ltd 
Har { Engineering Co Ltd 
Hin & Sons Ltd, Joshua 
| Tr | 

Co Ltd, F 
Hopk ys Ltd 
Inn & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
Kent Ltd, George 
Leybold Vacuum Sales Ltd 
M uir Ltd 


Metro-Flex Atomic Engineering Ltd 
Electrical Ltd 
n, Hender & Co Ltd 

Co (Manchester) Ltd, Thomas 
nders Valve Co Ltd 
nebridge Electrica! Co Ltd 

ngton Industrial Equipment Ltd 

contro! Installations Co Ltd 

rn Detail Mfrs Ltd 
cham Ltd 

Hydraulic cylinder 

% Circle No 583 on reply card 

Alexander Controls Ltd 


Bailey & Co Ltd, Sir W. H 





Bells Asbestos Ltd 
Chamberlain Industries Ltd 
Crosby Valve & Engincering Co Ltd 
Electro-Hydraulics Ltd 
Ellison Ltd, George 
Fisher Governor Ltd 
Glenfield & Kennedy Ltd 
Gordon & Co Ltd, James 
Harland Engineering Co [itd 
Holmes Ltd 
Inness & Co (Darlington) !td 
Integral Ltd 
IV Pressure Controllers Lid 
Klinger Lid, Richard 
Lockheed Precision Producis Ltd 
Mz artonait Lid 

“lex lic Eng ineering Ltd 
Newman, Hender & Co Lid 
Ryder & Co (Manchester) Ltd, Thomas 
Saunders Valve » Ltd 
Short Bros & Harland Ltd 
Telehoist Ltd 
Towler Bros (Patents) Ltd 
Jnite t Metallic Pack Co Lid 


yn Lid 














rder 


Ne ~ on reply card 





= ¢ 
Alexander Con 
Appleby & Ireland I a 
Bailey & Co | td, Sir W. H 
Bells Asbestos Ltd 
British CECA Ltd 
Crosby Valve & Engineering Co ! 
Dewrance & Co Ltd 
Electro- Hs draulics Ltd 
Ellison Ltd, George 
Fisher Governor Ltd 
Glenfield & Kennedy Ltd 
Globe Pneumatic Eng Co Ltd 
Gordon & Co Ltd, James 
Harland Engineering Co Ltd 
Holmes Ltd 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
Klinger Ltd, Richard 
Lang Pneumatic [td 
Leybold Vacuum Sales Ltd 
Martonair Ltd 
Metro-Flex Atomic Engineering Ltd 
Newman, Hender & Co Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Saunders Valve Co Lid 
T.A.L, Numatics Lid 
United States Metallic Packing Co Ltd 
Warren Morrison Ltd 









Solenoid 
% Circle No 585 on reply card 

Alexander Controls Ltd 
Appleby & Ireland Lid 
Baldwin Instrument Co Ltd 
Babcock & Wilcox Ltd 
Bells Asbestos Ltd 
Birfield Industries Ltd 
Cockburns Ltd 
Dewrance & Co Ltd 
Dowty Nucleonics Ltd 
Edwards High Vacuum Ltd 
Electro-Hydr aulics I td 
Ellison Ltd, Geor 
Globe Pneumati ic Eng Co Lid 
Guest Indust td 
Harland E: ring Co Ltd 
Inness & Fe? ) po Lid 
IV Pressure Contr ollers Ltd 
Jones & Stevens Ltd 
Lang Pneumatic I td 
Lock & Co Ltd, A. M. 
Magnetic Equipment Co Ltd, The 
Magnetic Valve Co Ltd, The 
Martonair Ltd 
Newman, Hender & Co Ltd 
Perfection Parts Ltd 
Pressure Contro! Ltd 
Pulsometer Engineering Co Ltd, The 
Rotax Ltd 
Ryder & Co (Manchester) Ltd, Thoma 
Scotts Engineering Ltd 

A.L. Numatics Ltd 

ston Industrial Equipment Lid 





a 


hermocontro! Installations Co Ltd 
Towler Bros (Patents) Ltd 

Walker Lid. C. & W., 
Western Detail Mfrs Ltd 





Thermostatic 
% Circle No 586 on reply card 


General Electric Co Ltd, The 


Gordon & Co Ltd, James 

Newman, Hender & Co Ltd 
Perfection Parts Ltd 

Ry & Co (Manchester) Ltd, Thomas 


reddington Industrial Equipment Ltd 
Thermocontrol Installations Co Ltd 


Vacuum 
% Circle No 587 on reply card 
Appleby & Ireland Ltd 
Babcock & Wilcox Ltd 
Bell Precision Engineering Co Ltd 
B.E.N. Patents Ltd 
Blundell & Crompton Ltd 
Crosby Valve & Engineering Co Ltd 
‘ Ltd 
Fishe cr Governor Ltd 
Gordon & Co Ltd, James 
ous & Co (Darlington) Ltd 
IV Pressure C ollers Ltd 
Leybold Vacuum Sales Ltd 
Martonair Ltd 
Metropolitan- Vickers Electrical Co Ltd 
Newman, Hender & Co Lt 
NGN Electrical Ltd 
Pulsometer Engineering Co Ltd, The 
Ryder & Co (Manchester) Ltd, Thomas 
Saunders Valve Co Ltd 
T.A.L. Numatics Ltd 
Vacuum Industrial Applications Ltd 
Warren Morrison Ltd 
Western Detail Mfrs Ltd 











Vv ; NUCLEAR 
VAL\ ES (by purpose) POWER 
* Circle No 588 on reply card — 
Aeraspray Associated Ltd FEB 60 
Alexander Controls Ltd 


Appleby & Ireland Ltd 
Babcock & Wilcox Ltd 

Bailey & Co Lid, Sir W. H. 
Baldwin Instrument Co Ltd 
Bells Asbestos Ltd 

Ben Patents Ltd 

Birfield Industries Ltd 

British CECA Ltd 

British Ermeto Corporation Lid 
British Steam Specialties Ltd 
Chatwood-Milner Ltd 
Dewrance & Co Ltd 

Dowty Nucleonics Ltd 
Electro-Hydraulics Ltd 

Fisher Governor Ltd 

Glenfield & Kennedy Ltd 
Globe Pneumatic Eng Co Ltd 
Gordon & Co Lid, James 
Harland Engincering Co Ltd 
High Pressure Components Ltd 
Hindle & Sons Ltd, Joshua 
Hopkinsons Ltd 

Inness & Co (Darlington) Ltd 
IV Pressure Controliers Ltd 
Kirk & Co (Tubes) Ltd 

Lang Pneumatic Ltd 

Magnctic Valve Co Ltd, The 
Martonair Lid 

Metro-Flex Atomic Engineering Ltd 
Milne Ltd, C. 

Newman, Hender. & Co Ltd 
Norgrea Ltd, C. 4 

Pressure Control ita 

Perfection Parts Lid 

Rotax Ltd 

Ryder & Co (Manchester) Ltd, Thomas 
Saunders Valve Co Ltd 

Scotts Engineering Ltd 

SPE Co Ltd (non-rewrn) 
Spembiy Lid 

T.A.L, Numatics Ltd 

Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 











Chemicals 
% Circle No 589 on reply card 

Alexander Controls Ltd 
Appleby & Ireland Ltd 
Appleton & Howard Ltd 
Bailey & Co Ltd, Sir W. H. 
Bells Asbestos Ltd 
British Ermeto Corporation Ltd 
Electro-Hydraulics Lid 
Extrudex Ltd 
Fisher Governor Ltd 
Glenfield & Kennedy Ltd 
Gordon & Co Ltd, James 
Harland Engineering Co Ltd 
Hathernware Ltd 
Hindle & Sons Ltd, Joshua 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
Kestner Evaporator & Engineering Co Ltd 
Kirk & Co (Tubes) Ltd 
K.S.B, Ltd 
Langley Alloys Ltd 
Millspaugh Lid 
Newman, Hender & Co Ltd 
Palatine Too! & Engineering Co (Surbiton) Lid 
Perfection Parts Lid 
Plessey Nucleonics Ltd 
QVF Lt 
Ryder & Co (Manchester) Ltd, Thomas 
Saunders Valve Co Ltd 
Scous Enginecring Ltd 
Falbot Stead Tube Co Ltd 
TI Nuclear Engineering Lid 
Western Detail Mfrs Ltd 
Wykeham Lid 


Gases 

*% Circle No 590 on reply card 
Appleby & Ire! on Lid 
Babcock & Wilcox Ltd 
Bailey & Col id Sir W. H 
Baldwin Instrument Co Ltd 
Bells Asbestos Ltd 
Birfield Industries Ltd 
Blakeborough & Sons Ltd, J 
Blundel! & Crompton Ltd 
British Ermeto Corporation Ltd 
Chatwood-Milner Ltd 
Callow (Engineers) Lid, F. E. 
De His and Engine Ltd 
Dempster Lt 
Dowty Nucleonics Ltd 
Electro-Hydraulics Ltd 
Fisher Gov r Ltd 
Flight Refi elling Ltd 
Glenficld & Kennedy Ltd 
Gordon & Co Ltd, James 
Guest Industrials I ‘td 
Harland Engincering Co Ltd 
High Pressure Components Ltd 
Hindle & Sons Ltd, Joshua 
Holmes Ltd 
Hopkinsons Ltd 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
Kirk & Co (Tubes) Ltd 
Klinger Ltd, Richard 
K.S.B_ Lid 
Langley Alloys Ltd 
Magnetic Valve Co Ltd, The 
Metro-Flex Atomic Engineering Ltd 
Milne Ltd, c. Ss. 
Newman, Hender & Co Ltd 
Palatine Tool & Engineering Co (Surbiton) Ltd 
Perfection Parts Ltd 
Plessey Nucleonics Ltd 
Pressure Control Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Saunders Valve Co Ltc 
Scotts Engineering Ltd 
Walter Lid, C. & W. 17 




















Hydraulic Control 
% Circle No 591 on reply card 

Alexander Controls Lid 
Appleby & Ireland Lid 
Bailey & Co Lid, Sir W. H. 
Baidwin Instrument Co Lid 
Bells Asbestos Lid 
Birfield Industries Lid 
British Ermeto Corporation Lid 
Britisn Steam Specialties Ltd 
Chamberiain Industries Lid 
Cravens Lid 
Dowty Nucleonics Ltd 
Electro-Hydraulics Lid 
Ellison Ltd, George 
Glenfield & Kennedy Lid 
Gordon & Co Lid, James 
Harland Engineering Co Lid 
High Pressure Components Ltd 
Hindle & Sons Ltd, Joshua 
Hopkins & Co Ltd, F. 
Hopkinsons Lid 
Integral Lid 
IV Pressure Controllers Ltd 
Keelavite Hydraulics Ltd 
Kirk & Co (Tubes) Ltd 
Lockheed Precision Products Lid 
Madan & Co Ltd, Charles S. 
Magnetic Valve Co Lid, The 
Martonair Lid 
Newman, Hender & Co Ltd 
Perfection Parts Lid 
Pressure Control Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Sandal! Precision Lid 
Saunders Valve Co Lid 
Short Bros & Harland Lid 
Telehoist Ltd 
Thermocontr5! Installations Co Ltd 
Towler Bros (Patents) Ltd 
Western Detail Mfrs Lid 


Liquid Metals 
% Circle No 592 on reply card 
Appleby & Ireland Lid 
APV Co Lid, The 
Armstrong Siddeley Motors Ltd 
British Ermeto Corporation Ltd 
Fisher Governor Ltd 
Glenfield & Kennedy Lid 
Harland Engineering Co Ltd 
Newman. Hender & Co Ltd 
Palatine Tool & Engineering Co (Surbiton) Ltd 
Ryder & Co (Manchester) Lid, Thomas 
Saunders Valve Co Ltd 
Western Detail Mfrs Ltd 
Pneumatic Control 
% Circle No 593 on reply card 
Acraspray Associated Ltd 
Alexander Controls Lid 
Appleby & Ireland Ltd 
Babcock & Wilcox Lid 
Bailey & Co Ltd, Sir W. H. 
Baldwin Instrument Co Lid 
Bells Asbestos Lid 
Ben Patents Lid 
British Ermeto Corporation Ltd 
Crosby Valve & Engineering Co Lid 
Electro-Hydraulics Lid 
Ellison Ltd, George 
Fisher Governor Lid 
Glenfield & Kennedy Ltd 
Globe Pneumatic Eng Co Lid 
Gordon & Co Lid, James 
Harland Engineering Co Lid 
High Pressure Components Lid 
Hindle & Sons Ltd, Joshua 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Lid 
Ken Ltd, George 
Lang Pneumatic Ltd 
Leybold Vacuum Sales Ltd 
Magnetic Valve Co Ltd, The 
Martonair Ltd 
Newman, Hender & Co Ltd 
Norgren Ltd, C. A. 
Perfection Parts Ltd 
Pressure Control Lid 
Rotax Lid 
Ryder & Co (Manchester) Lid, Thomas 
Saunders Valve Co Ltd 
Scotts Engineering Ltd 
T.A.L. Numatics Ltd 
Teddington Industria! Equipment Ltd 
Thermocontrol Installations Co Ltd 
United States Metallic Packing Co Lid 
Steam 
% Circle No 594 on reply card 
Alexander Controls Ltd 
Appleby & Ireland Ltd 
Babcock & Wilcox Ltd 
Bailey & Co Ltd, Sir W. H. 
Bells Asbestos Lid 
Birfield Industries Ltd 
Birkett, Billington & Newton Ltd 
Blakeborough & Sons Ltd. J 
British Ermeto Corporation Ltd 
British Steam Specialties Ltd 
Crosby Valve & Engineering Co Lid 
Cockburns Ltd 
Dewranoct & Co Ltd 
Fisher Governor Lid 
Gordon & Co Ltd, James 
Guest Industrials Ltd 
Harland Engineering Co Lid 
High Pressure Components Ltd 
Hindle & Sons Lid, Joshua 
Hopkinsons Ltd 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
Kirk & Co (Tubes) Ltd 
Klinger Ltd, Richard 
K.S.B, Lid 
Langley Alloys Ltd 
Magnetic Valve Co Lid, The 
Newman, Hender & Co Ltd 
Perfection Parts Ltd 
Ryder & Co (Manchestcr) Ltd, Thomas 
Shaw-Petrie Ltd 
Stewarts & Lloyds Ltd 
Thermocontrol Installations Co Ltd 


United States Metallic Packing Co Ltd 
Weir Valves Ltd 
Wykeham Ltd 


Vacuum %& Circle No 595 on reply card 
Alexander Controls Lid 
Appleby & Ireland Ltd 

beock & Wilcox Lid 
Baldwin Instrument Co Ltd 
Ben Patents Ltd 
Blundell & Crompton Lid 
British Ermeto Corporation Lid 
British Steam Specialties Ltd 
Edwards High Vacuum Lid 
Fisher Governor Ltd 
Gordon & Co Lid, James 
Guest Industrials Ltd 
Hindle & Sons Ltd, Joshua 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
K.S.B, Ltd 
Leybold Vacuum Sales Ltd 
Magnetic Vaive Co Lid, The 
Martonair Lid 
Metropolitan-Vickers Electrical Co Ltd 
Milne Ltd, C. S. 
Newman, Hender & Co Ltd 
NGN Electrical Ltd 
Palatine Tool & Engineering Co (Surbiton) Lid 
Perfection Parts Lt 
Pulsometer Engineering Co Lid, The 
Ryder & Co (Manchester) Ltd, Thomas 
Sandal! Precision Ltd 
Saunders Valve Co Lid 
Scotts Engineering Ltd 
Stainless Steel Vessels (London) Lid 
Sykes Ltd, Henry 
r.A.L, Numatics Ltd 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Lid 


Water a Grele No 596 on reply caid 
Alexander Controis Lt 
Appleby & Ireland Lid” 
Bailey & Co Ltd, Sir W. H. 
Baldwin Instrument Co Ltd 
Bells Asbestos Ltd 
Birfield Industries Ltd 
Birkett, Billington & Newton Lid 
Blakeborough & Sons Ltd, J. 
British Ermeto Corporation [1d 
British Steam Specialties Ltd 
Cockburns Ltd 
Dewrance Ltd 
Dowty Nucleonics Ltd 
Electro-Hydraulics Ltd 
Elliott Bros (London) Ltd 
Extrudex Lid 
Fisher Governor Ltd 
Glenfield & Kennedy Ltd 
Gordon & Co Ltd, James 
Ham, Baker & Co Ltd 
Harland Engineering Co Ltd 
High Pressure Components Ltd 
Hindle & Sons Ltd, Joshua 
Horseley Bridge & Thomas Piggott Lid 
Inness & Co (Darlington) Lid 
IV Pressure Controllers Ltd 
Jones & Stevens Ltd 
Kirk & Co (Tubes) Ltd 
Klinger Ltd, Richard 
K.S.B, Lid 
Langiey Alloys Lid 
Magnetic Valve Co Ltd, The 
Millspaugh Ltd 
Newman, Hender & Co Ltd 
Perfection Parts Ltd 
Ryder & Co (Manchester) Lid, Thomas 
Saunders Valve Co Ltd 
Scotts Engineering Lid 
Trinity Pumps Ltd 
United States Metallic Packing Co Ltd 
Weir Vaives Lid 
Wykeham Lid 


VENTILATORS—NATURAL DRAUGHT 
% Circle No 597 on reply card 

Andrew Machine Construction Co Ltd, The 
Birmingham & Blackburn Construction Co Ltd 
Colt Ventilation Ltd 
Fenton, Byrn & Co Ltd 
Hargreaves & Sons Ltd, Henry 
Harvey & Co (London) Ltd, G. A 
Hills (West Bromwich) Ltd 
Mancuna Engineering Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Southborough (Weybridge) Ltd 
Supervents Ltd 
Tupholme & Co Ltd, George E. 
Walker & Co (Halifax) Ltd, P. M 


VENTILATORS—MECHANICAL EXTRACT 
% Circle No 598 on reply card 
Aeraspray Associated Ltd 
Andrew Machine Construction Co Ltd, The 
Biddle Ltd, F. H. 
Birmingham & a Construction Co Ltd 
Capper Ltd, Wm 
Carrier tate Co Ltd 
Colt Ventilation Ltd 
Davidson & Co Lid 
Extrudex Ltd 
Fenton, Byrn & Co Ltd 
Genera! Electric Co Ltd, The 
Hargreaves & Sons Ltd, Henry 
Harvey & Co (London) Ltd, G. A. 
Hills (West Bromwich) Ltd 
Keith Blackman Ltd 
Mancuna Engineering Ltd 
Ozonair Engineering Co Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Standard & Pochin Bros Ltd, The 
Sturtevant Engineering Co Ltd 
Supervents Ltd 
Tupholme & Co Ltd, George E. 
Vent-Axia Ltd 
Walker & Co (Halifax) Ltd, P. M 
Woods of Colchester Ltd 
Wykeham & Co Lid, W. 
VESSELS—CHEMICAL REACTION 


*% Circle No 599 on reply card 
Adamson & Co Ltd, Daniel 


Apex Construction Ltd 

APV Co Ltd, The 

Babcock & Wilcox Ltd 

Balfour & Co Ltd, Henry 

Butterfield Ltd, W. P. 

Capper & Co Ltd, William H. 
Chesterfield Tube Co Ltd, The 
Constructors John Brown Lid 

Davey, Paxman & Co Ltd 

Dempster Ltd 

Dore Lid 

English Steel Corporation Ltd 
Empyrium Ltd 

Extrudex Ltd 

Foster, Yates & Thom Ltd 

Fraser & Co Lid, W. J. 

Freeman, a Machines Lid 
Hathernware Ltd 

Head Wrightson & Co Ltd (Nuclear Power Diy 
Heat Exchangers Lid 

Heat Transfer Ltd 

Horseley Bridge & Thomas Piggott Lid 
Innes Lid, J. K. 

Jenkins & Co Ltd, Robert 

Kestner Evaporator & Engineering Co Ltd 
Mason (Chemical Engineers) Ltd, G. Samue! 
Metal Propellers Ltd 

Motherwell Bridge & Engineering Co Ltd, The 
Munro & Miller Ltd 

Newton, Chambers & Co Ltd 

QOVF Ltd 

Ruston & Hornsby Ltd 

Ryder & Co (Manchester) Ltd, Thomas 
Simon-Carves Ltd 

Southborough (Weybridge) Lid 
Stainless Steel Vessels (London) Ltd 
Taylor Rustless Fittings Ltd 

Thompson Bros (Bilston) Ltd 
Thompson (Dudley) Ltd, John 
Thompson (Wolverhampton) Ltd, John 
Towler Ltd 

Universal Boilers ag? | cece Lid 
Walker Ltd, C. 

Western Detail Mite Lid 

Widnes Foundry & Engineering Co Ltd 
Wykeham Ltd 


VESSELS—-LEAD LINED 


V 


% Circle No 600 on reply card 
Birmingham & Blackburn Contruction Co Lid 
Birwelco Ltd 
Butterfield Lid, W. P. 

Dore Lid 

Fowler Ltd 

Giusti Ltd 

Grazebrook Ltd, M. & W. 

Guest Industrials Lid 

Head Wrightson & Co Ltd (Nuclear Power Div) 
Heat Exchangers Ltd 

Jenkins & Ce Ltd, Robert 

Kestner Evaporator & Engineering Co Ltd 
Mason (Chemical Engineers) Ltd, Samuel G 
Ryder & Co (Manchester) Ltd, Thomas 
Southborough (Weybridge) Lid 

Towler Ltd 

Universal ae * * mena Ltd 
Walker Ltd, C. 

Western Detail Mite Ltd 


ESSELS—PRESSURE 
%& Circle No 601 on reply card 
Aeraspray Associated Lid 
Aerox Lid 
Aiton & Co Ltd 
Allen & Sons (Tipton) Ltd, W. G. 
APV Co Lid, The 
Ashmore, Benson, Pease & Co 
Ayling Nuclear Equipment Co 
Babcock & Wilcox Ltd 
Balfour & Co Ltd, Henry 
Bawn & Co Ltd, W 
Beardmore & Co Ltd. William 
Bennett Sons & Shears Ltd 
Birkett, Billington & Newton Lid 
Birmingham & Blackburn Construction Co | 
Birwelco Ltd 
Blundell & Crompton Ltd 
Braby & Co Ltd, Fredr. 
Bristol Aircraft Ltd 
Brown Land Boilers Ltd, John 
Burnett & Lewis Ltd 
Butterfield Ltd, W. P. 
Capper & Co Ltd, William H 
Chatwood-Milner Ltd 
Chesterfield Tube Co Ltd, The 
Clarke, Chapman & Co Ltd 
Cochran, Annan Ltd 
Cravens Ltd 
Darham Industries (London) | td 
Davey, Paxman « Co Ltd 
Dempster Ltd 
Dore Ltd 
Electro-Hydraulics Ltd 
Empyrium Ltd 
English Steel Corp Ltd 
Foster Wheeier Ltd 
Foster Yates & Thom Ltd 
Fraser & Co Lid, W. J. 
Freeman, Taylor Machines Ltd 
General Electric Co Ltd, The 
Giusti Ltd 
Grazebrook Ltd, M. & W. 
Guest Industries Ltd 
Hargreaves & Sons Ltd, oe 
Harris (Birmingham) Ltd, & R. M. 
Harvey & Co (London) Ltd, "GLA. 
Head Wrightson & Co Ltd (Nuclear Power Div 
Head Wrightson Processes Ltd 
Heat Exchangers Ltd 
Heat Transfer Ltd 
Hobson Ltd, H. M. 
Horseley Bridge & Thomas Piggott Lid 
Innes Ltd, ; 
International Combustion Ltd 
IV Pressure Controllers Ltd 
Jenkins & Co Lid, Robert 
Marshall & Co (Motherwell) Ltd, John 
Marston Excelsior Ltd (Aluminium Only) 
Mechanair 
Millspaugh Itd 
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ESSELS—-PRESSURE—continued 

’ Moore & Co Ltd, W. & E. 
Morrison, Marshall & Hi Ltd 
Motherwell Bridge & Engineering Co Ltd, The 
Munro & Miller Ltd 
Newton, Chambers & Co Ltd 
Nuclear Power Plant Co Ltd, Tie 
Pearson & Sons Ltd, T. 
Press & Son Ltd, W. 
Robertson & Ferguson Ltd 
Robey & Co Ltd 
Rubery Owen Ltd (Warrington) 
Ruston & Hornsby Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Rye-Are Ltd 
Sheet Metal Engineering Ltd 
Simmons & Hawker Ltd 
Simon-Carves Ltd 
Southborough (Weybridge) Ltd 
Stainless Stee] Vessels (London) Lid 
Steels Engineering Installations Ltd 
Taylor Rustless Fittings Ltd 
Tees-Side Bridge & Engineering Ltd 
Thompson Bros (Bilston) Ltd 
Thompson (Dudley) Ltd, John 
Thompson (Wolverhampton) Ltd, John 
Towler Lid 
Unit Superheater & Pipe Co itd, The 
Universal Boilers & Engineering Ltd 
Vickers-Armstrongs (A/C) Ltd 
Walker Ltd, C. & 
Ward Ltd, Thos W. 
Watson & Co Ltd, Robert 
Western Detail Mfrs Ltd 
Whessoe Ltd 
Widnes Foundry & Engineering Co Ltd 
Williams & James (Engineers) Ltd 
Wilmot Breeden Ltd 
Windshields of Worcester Ltd 
Wykeham Ltd 
Yarrow & Co Ltd 


VESSELS—-STAINLESS STEEL 
* Circle No 602 on reply card 
Apex Construction Ltd 
APV Co Lid, The 
Birmingham & Blackburn Construction Co Ltd 
Birwelco Ltd 
Butterfield Ltd, W. P. 
Cravens Ltd 
Cockran, Annan Ltd 
Davey Paxman Ltd 
Dempster Ltd 
Dore Lid 
Electro- Hydraulics A td 
Fraser & Co Ltd, 
Freeman, Taylor ieee ltd 
Giusti Ltd 
Grazebrook Ltd, M. & W. 
Guest Industrials Ltd 
Head Wrightson & Co Ltd (Nuclear Power Div) 
Heat Exchangers Ltd 
Heat Transfer Lid 
Jenkins & Co Ltd, Robert 
Mason (Chemical Engineers) Ltd, G. Samuel 
Metaducts Ltd 
Moore & Co Ltd, W. & E. 
Motherwell Bridge & Engineering Co Ltd, The 
Munro & Miller Ltd 
Newton, Chambers Ltd 
Palatine Tool & Engineering Co (Surbiton) Ltd 
Press & Son Ltd, 
Ruston & Hornsby Ltd 
Ryder & Co (Manchester) Ltd, Thomas 
Southborough (Weybridge) Ltd 
Stainless Steel Vessels (London) Ltd 
Taylor Rustless Fittings Ltd 
Thompson Bros (Bilston) Ltd 
Thompson (Dudley) Ltd, John 
Thompson (Wolverhampton) Ltd, John 
Towler Ltd 
Universal Boilers & ee Ltd 
Walker Ltd, C. & 
Ward Ltd, Thos w. 
Watson & Co Ltd, Robert 
Western Detail Mfrs Ltd 
Wilmot Breeden Ltd 
Wykeham Ltd 


WELDING BLOWPIPES 
% Circle No 603 on reply card 
Acetylene Generator & Tool (Co Ltd 
Baddeley Engineering Co Ltd, D. S 
British Industrial Gases Lid 
British Oxygen Gases Ltd 
Centrajet Ltd 
Invicta Electrodes Ltd 
Milne & Co Ltd, C. S. 
Oxhycarbon Co Ltd 
Peters Ltd, G. D. 
Pollock & Peel Led 
Rubery Owen Ltd 
Saturn Industrial Gases Ltd 
WELDING ELECTRODES 
% Circle No 604 on reply card 
Arc Mfg Co Ltd 
Armco Ltd 
British Insulated Callender’s Cables Ltd 
Cooper & Turner 
owes Stellite Ltd 
glish Electric Co Ltd, The 
Eu itectic Welding Alloys Ltd 
i iller Electric Co Ltd 
Invicta Electrodes Ltd 
1 incoln Electric Co Ltd 
Max Arc & Electrics Ltd 
‘etropolitan-Vickers Electrical Co Lid 
Milne & Co Lid, C. § 
iurex Welding Processes Ltd 
Quasi-Arc Ltd 
Philips Electrical Ltd 
Rediweld-Oerlikon Electrodes Ltd 
Rowenare Ltd 
Rockwela Ltd 
Sciaky Electric Welding Machines Ltd 
Siebe, Gorman & Co Ltd 
Welding Supplies Ltd 
WELDING ELECTRODE HOLDERS 


*% Circle No 605 on reply card 
Arc Mfg Co Ltd 


Baddeley Engineering Co Ltd, D. S. 
Balbo Welding Processes Lid 
English Electric Co Ltd, The 
General Electric Co Ltd, The 
Invicta Electrodes Ltd 

Lincoln Electric Co Ltd 

Max Arc & Electrics Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Milne & Co Ltd, C. S. 

Murex Welding Processes Lid 
Quasi-Arc Ltd 

Peters Ltd, G, D. 

Philips Electrical Ltd 
Rediweid-Oerlikon Electrodes Ltd 
Rockweld Lid 

Ross & Partners Ltd, Donald 
Rowenarc Ltd 

Rubery Owen Ltd 

Siebe, Gorman & Co Ltd 
Welding Supplies Ltd 

Young & Co Ltd, A. S 


WELDING FLUXES 
%& Circle No 606 on reply card 
Armco Lid 
Baddeley Engineering Co Lid, D. S. 
British Industrial Gases Ltd 
British Oxygen Gases Lid 
Eutectic Welding Alloys Ltd 
Puller Electric Ltd 
Lincoln Eiectric Co Ltd 
Milne & Co Ltd, C. S. 
Philips Electrical Ltd 
Sheffielu smelting Co Ltd, The 
Suffolk Iron Foundry (1920) Ltd 
Welding Supplies Lid 
Young & Co Ltd, A. S. 


WELDING GASES 
*% Circle No 607 on reply card 
British Industrial Gases Ltd 


British Oxygen Gases Ltd (Oxygen, Acetylene, 


Nitrogen, Argon, Propane, Hydrogen, Coal 
Gas Compressed Air) 
Imperial Chemical Industries Ltd (Argon) 
Saturn Industrial Gases Ltd (Propane, Argon) 


WELDING GAS REGULATORS 
% Circle No 608 on reply card 

Acetylene Generator & Tool Co Lid 
Baddeley Engineering Co Ltd, D. S. 
British Industria: Gases Ltd 
British Oxygen Gases Ltd 
Invicta Electrodes Ltd 
Milne & Co Ltd, C. S. 
Oxhycarbon Co Ltd 
Saturn Industria! Gases Ltd 
Siebe, Gorman & Co Ltd 
Suffolk Iron Foundry (1920) Ltd 
Young & Co Lid, A. S. 


WELDING MACHINES—PROJECTION 
* Circle No 609 on reply card 

Electro Mechan-Heat Ltd 
Fuller Electric Ltd 
Hirst Electronic Ltd 
Meritus (Barnet) Ltd 
Metro-Cutanit Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Philips Electrica! Ltd 
Sciaky Electric Welding Machines Lid 
Soag Machine Tools Ltd 


WELDING MACHINES—SEAM 
*% Circle No 610 on reply card 
Bode & Son Ltd, F. 
British Federal Welder & Mc. Co Ltd 
Electro Mechan-Heat Ltd 
Puller Electric Ltd 
Igranic Electric Co Ltd 
Invicta Electrodes Ltd 
Lancashire Dynamo Electronic Products Ltd 
Meritus (Barnet) Ltd 
Metro-Cutanu Lid 
Metropolitan-Vickers _ cal Co Ltd 
Milne & Co Ltd, C. 
Philips Electrical Ltd 
Sciaky Electric Welding Machines Ltd 
Soag Machine Tools Ltd 
Welding Supplies Ltd 
Young & Co Lid, A. S. 


WELDING MACHINES—SHIELDED ARC 
% Circle No 611 on reply card 
Arc Mfg Co Lid 
British Oxygen Gases Ltd 
Lincoln Electric Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Philips Electrical Ltd 
Quasi-Are Lid 
Rockweld Ltd 
Saturn Industrial Gases Ltd 


WELDING MACHINES—SPOT 
% Circle No 612 on reply card 
Baddeley Engineering Co Ltd, D. S. 
British Federal Welder & Mc. Co Ltd 
British Oxygen Gases Ltd 
Electro Mechan-Heat Ltd 
Puller Electric itd 
Hirst Electronic Ltd 
Igranic Electric Co Ltd 
Invicta Electrodes Ltd 
Lancashire Dynamo Electronic Products Ltd 
Meritus (Barnet) Ltd 
Metropolitan-V —_ Electrical Co Ltd 
Milne & Co Ltd, C. S. 
Philips Electrical L a 
Rowenarc Ltd 
Rubery Owen Ltd 
Soag Machine Tools Ltd 
Sciaky Electric Welding Machines Ltd 
Young & Co Ltd, A 


WELDING MACHINES—STUD 
*%& Circle No 613 on reply card 
Crompton Parkinson Ltd 
Electro Mechan-Heat Ltd 
Fuller Electric Lid 
Meritus (Barnet) Ltd 
Philips Electrical Ltd 
Sciaky Electric Welding Machines Ltd 


WELDING MACHINES—SUBMERGED ARC NUCLEAR 
%& Circle No 614 on reply card POWER 
Lincoln Electric Co Lid BUYERS’ 
Metropolitan-Vickers Electrical Co Ltd GUIDE 
Philips Electrical Lid FEB 


Quasi-Arc Ltd 

Rediweld-Oerlikon Electrodes Ltd 
Rockweld Lid 

Welding Supplies Ltd 


WELDING MOTOR GENERATOR SETS 


% Circle No 615 on reply card 
Armco Lid 
Fuller Electric Co Lid 
General Electric Co Ltd, The 
Invicta Electrodes Ltd 
Lincoln Electric Co Ltd 
Max Arc & Electrics Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Murex Weiding Processes Ltd 
Philips Electrical Lid 
Petbow Lid 
Peters Ltd, G, D. 
Purchas Ltd 
Quasi-Arc Lid 
Rediweld-Oerlikon Electrodes Ltd 
Rowenare Ltd 
Rubery Owen Ltd 
Universal Boilers & Engineering Ltd 
Welding Supplies Lid 
Young & Co Lid, A. S. 


WELDING POSITIONERS 


*% Circle No 616 on reply card 
Bode & Son Ltd, r. 
Courtourn Positioners Ltd 
Lincoln Electric Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Neill & Co (Sheffield) Lid, James 
Quasi-Arc Lid 
Ross & Partners Ltd, Donald 
Yates Plant Lid 


WELDING PREHEATING EQUIPMENT 


% Circle No 617 on reply card 
Acetylene Generator & Tool Co Lid 
Baddeiey Engineering Co Ltd, D. S. 
British Industrial Gases Ltd 
British Oxygen Gases Lid 
Fuller Electric Ltd 
General Electric Co Ltd, The 
Metropolitan-Vickers Electrical Co Ltd 
Oxhycarbon Co Lid 
Quasi-Arc Lid 
Saturn Industria! Gases Ltd 


WELDING RECTIFIERS 


*% Circle No 618 on reply card 
Arc Mfg Co Ltd 
Baddeley Engineering Co Ltd, D. S. 
British Oxygen Gases Ltd 
Cleco Electric Ltd 
Crompton Parkinson Ltd 
English Electric Co Ltd, The 
Foster Transformers Ltd 
General Electric Co Lid, The 
Hackbridge & Hewittic Electric Co Ltd 
Lincoin Electric Ltd 
Meritus (Barnet) Lid 
Metropolitan-Vickers Electrical Co Ltd 
Murex Welding Processes Ltd 
Philips Electrica] Ltd 
Quasi-Are Ltd 


WELDING TRANSFORMERS 


% Circle No 619 on reply card 
Arc Mfg Co Ltd 
Baddeley Engineering Co Ltd, D. S. 
Balbo Welding Processes Ltd 
British Oxygen Gases Ltd 
Ckco Electric Ltd 
Electro Mechan-Heat Ltd 
English Electric Co Ltd, The 
Foster Transformers Ltd 
Fuller Electric Ltd 
Genera! Electric Co Ltd, The 
Hirst Electronic Ltd 
Hackbridge & Hewittic Electric Co Ltd 
Lincoln Electric Ltd 
Meritus (Barnet) Ltd 
Metropolitan-V —— Electrical Co Lid 
Milne & Co Ltd, S. 
Murex Welding Roccianas Lid 
Philips Electrical Ltd 
Quasi-Are Ltd 
Rockweld Ltd 
Welding Industries Ltd 
Welding Supplies Ltd 
Young & Co Ltd, A. S 


WIREW ORK—PROTECTIVE 


% Circle No 620 on reply card 
Barns & Son Ltd, W. 
Braby & Co Ltd, Fredr 
Endecotts (Filters) Ltd 
Farmer & Son Lid 
Harvey Lid, G. A. 


Section 2 
Instruments and 
laboratory 
equipment 


ABSORBERS—-RADIATION 


% Circle No 621 on reply card 
General Electric Co Lid, The (heavy alloys 
Isotope Developments Ltd 
Labegcar Ltd 
Mendip (Chemical Engineering) Ltd 
Panax Equipment Ltd 
Research & Control Instruments Ltd 19 








ABSORPTIOMETERS 
% Circle No 622 on reply card 
Baird & Tatlock (London) Lid 
Evans Electroselenium Lid 
Galienkamp & Co Ltd, A 
Hilger & Watts Lid 
Joyce, Loeb! & Co Ltd 
Lock & Co Lid, A. M, 


4 CCELERATORS— PARTICLE 
%& Circle No 623 on reply card 
High V Servicing Lid (Van Graaff, 
linear) 
Metropolitan-Vickers Electrical Co Ltd 
Miles Hivolt Ltd 
tullard Equipment Ltd (travelling 


lectron 
linear) 
Research & Contro! Instruments Ltd 


ACCUMULATORS —See Batteries 


AIR SAMPLING EPOUIPMENT 
* Circle No 624 on reply card 





Rotheroe & Michell Ltd 


Wir n Electrc-nics Ltd 
ALARMS— FLOW 
% Circle No 625 on reply owe 
Accurate Record ng Instrumen >», Tr 
Allied Electronics Ltd 
Dowty Nucleonics Ltd 
Edwards High Vacuum Ltd 
Eliott Bros (London) Ltd 
Nucleonics Ltd 
Evershed & Vignoles Ltd 
Fielden Electronics Ltd 
General Electric Co Lid, The 
Gordon & Co Ltd, James 
KDG Instruments Lt 
Kent Lid, George 
Lancashire Dynamo Electronic Pri 
Liquid Systems Lid 
Lock & Co Ltd, A.M 
Londex Lid 
Negretti & Zambra Ltd 
Rotameter Mfg Co Lid 
Standard Telephones & Cables Lid 
Sunvic Controls Lid 
Thermocontro! Installations Co Ltd 
Universal Control! Equipment Lid 





fucts Lid 


ALARMS—HIGH FLUX 
% Circle No 626 on 
Elliott Nucleonics Lid 
Ericsson Telephones Ltd 
Research & Conatru! Instruments Lid 
Sunvic Controls Lid 


reply card 


ALARMS—PRESSURE 


%& Circle No 627 on reply card 


Accurate Recording Instrument ( e 
Apple sby & Irciand Lid 
Do Nucleonics Lid 


+ tate is High Vacuum Lid 
Elliott Bros (London) Ltd 
Elliott Nucleonics Lid 

Evershed & Vignoles Lid 
Fielden Electron 2 Lid 
General Electric Co Ltd, The 
Gordon & Co td, James 
Hopkt ns Ltd 

- c Ins tru peso (London) Ltd 


KOD Insirun com 2s d 


Lancashire Dynamo Electronic Products Lid 
Lock & Co Ltd, A. M 

Londex Lid 

McK n Aut tion Ltd 

Neerctti & Zambra Lid 

Salford Electrica! Instruments Led 

Sunvic Controls Ltd 

Therm ntrol Installations Co Ltd 
Universal! ¢ Equipment Ltd 


ALARMS RA! STATION 
*% Circle No 628 on reply ard 


British Thor Houston Co Ltd, The 

I t Nucleonics Lid 

Eric ni r Ltd 

General Electric Co Ltd, The 

General Rad gical Lid 

Isotope Dev I nts Ltd 

Labgear Lid 

Panax I pment Ltd 

Plesscy N nics Ltd 

Reseaich & ¢ rol Instruments Ltd 

Sunvic Contr td 

Therm ntro! Installations Co Lid 
ALARMS— TEMPERATURE 

Circle No 629 on reply card 

Accurate Re ling Instrument Co, The 

Allied ft tron Lid 

Appieby l nd Ltd 





sh Thomson-Houston Co Lid, The 
Cambridge Instrument Co Ltd 
. Vleet 1 





s I td 
Thermocontro! Installations Co Ltd 
Universal Control Equipment Ltd 





AMPLIFIERS—4d.c. 
% Circle No 630 on reply card 
Airmec Lid 
Allied Electronics Ltd 
Armstrong Whitworth Aircraft I td, Sir W. G. 
Avo Ltd 
Bailey Meters & Controls Lid 
B & K Laboratories Ltd 
Boulton Paul Aircraft Ltd 
British Physica] Laboratories 
British Thomson-Houston Co Ltd, The 
Cawkell Research & Electronics Ltd 
Cossor Instruments Ltd 
Dynatron Radio Lid 
— Electronics Lid 
troflo Ltd 
tro Methods Ltd 
ectronic Instruments Ltd 
lliott Bros (Lon Jon) Lid 
slliott Nucleonics Ltd 
2MI Electronics Ltd 
ricsson Telept [ 
Evershed & Vign ig d 
Faik & Co Ltd, M. 
Fieldew Electronics Ltd 
Foster Instruments Ltd 
General Radiological Ltd 
Holiday & Hemmerdinger Ltd 
Hilger & Wats Ltd 
Integra, Leeds & Northrup Ltd 
Kent Lid, George 
Labgear (Cambridge) Ltd 
Lancashire Dynamo FE lect ronic Products Ltd 
Livingston Laboratories Ltd 
McKellen Automation Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Microwave Instruments Lt 
Murphy Radio Ltd 
Nagard Lid 
Nash & Thompson Ltd 
Ne wmark Lid 
Panax Lid 
Plessey Nucleonics Ltd 
Pye Lid 
Racal Enginecring Ltd 
Rank Cintel itd 
Research & Control insrunents Lid 
Richmond Instrument Co Lt 
Rubery Owen Ltd (Dar laston) 
Savage & Parsons Lid 
Salford Electrical Instruments Ltd 
Sangamo Weston Ltd 
Sealey Engineering Co Ltd 
Short Bros & Harland Ltd 
Solartron f a mic Group Ltd 
Southern Instr — Lid 
Sullivan Ltd, H. 
Sunvic Controls td 
Tinsley & Co Lr, H. 
Venner Electronics Ltd 











AMPLIFIERS — MA‘SENP TIC 
% Circle No 631 on reply card 
Armstrong Whitworth Aircratt Lid, Sir W. G 
British Thomson-Houston Co I td, The 
Electro Methods L.td 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
English Electric Co Ltd, The 
3eneral Electric Co Ltd, The 
Hirst Electronic Lid 
Ketay Lid 
Lancashire Dynamo Electronic Prod: (td 
Laurence, Scott & Electromotors Ltd 
Laboratories Ltd 
n- Vickers Electrical Co Ltd 
Newmark Lid 
Pullin & Co Ltd, R. B. 





Pye Lid 
Racal Engineering Ltd 
Rotax Ltd 


Sealcy Engineering Co Lid 
Winston Electronics Ltd 
AMPLIFIERS—PULSE 
% Circle No 632 on reply card 
Armstrone Whitworth Aircraft Ltd, Sir W. G 
Lab tories 


Electronics Ltd 





cs Lid 
F M 
Ger gical Ltd 
Lab 
Lancashire Dynamo Electronic Products Lid 
Livir n Laboratori Lid 
Met n-Vickers Electrical Co Ltd 
Mu Lid 
N:z Lid 
New rk Ltd 
N r Enterprises (GB) Id 
Panax Equipment Ltd 
PI y Nucleonics Ltd 
Research & Control Instruments Lid 


AMPLIFIERS—WIDE-BAND 
Circle No 633 on reply card 
Airmec Lid 
Allied Electronics Ltd 
Arr ong Whitworth Aircraft Ltd, Sir W G 
Boulton Paul Aircraft Ltd 
tritish Physical Laboratories 
Cawkell Research & Electronics Lid 
tt Nucleonics Ltd 
EML Electror 
Falk & Co Lid, M 
Fleming Radio (Developments) Ltd 
Glass Developments Lid 
Labeear lta 
Lancashire Dynamo Electronic Products Ltd 


Leland Instruments Ltd 
Livingston Laboratories Ltd 
McKellen Automation Ltd 


Me:ropolitan- Vickers Electrical Co Ltd 
Nagard Lid 

Nuclear Enterprises (GB) Ltd 

juipment Lid 

Piessey Nucleonics Ltd 

Research & Contro! Instruments Ltd 
Standard Telephones & Cables Ltd 


ANALYSERS—COINCIDENCE & ANTI- 
COINCIDENCE 
% Circle No 634 on reply card 
Dynatron Radio Lid 
Leland Instruments Ltd 
Livingston Laboratories Ltd 
Sunvic Controls Ltd 


ANALYSERS—FREQUENCY 
- % Circle No 635 on reply card 

Airmec itd 
B & K Laboratories Lid 
Cawkell Research & Electronics Ltd 
Dawe Instruments Ltd 
Genera! Electric Co Ltd, The 
Integra, Leeds & Northrup Ltd 
Livingston Laboratories Ltd 
Lyons Ltd, Claude 
Mervyn Instruments Ltd 
Muirhead & Co Ltd 
Research & Control Instruments Ltd 
Salford Electrical Instruments Ltd 
Solartron Electronic Group Ltd 
Standard Telephones & Cables Ltd 
Wayne Kerr Laboratorics Ltd 


ANALYSERS—FUNCTION 
% Circle No 636 on reply card 
Livingston Laboratories Ltd 
Mervyn Instruments 
Solartron Electronic Group Ltd 
Southern Instruments (Computer Division) 


ANALYSERS-—GAS 
%& Circle No 637 on reply card 
Baird & fatlock (London) Lid 
Baker Platinum Div, Engelhard Industries | 
Cambridge Instrument Co Ltd 
Electronic Instruments Ltd 
Elliott Bros (London) Ltd 
Glass Developments Ltd 
Gordon & Co Ltd, James 
Griffin & George Ltd 
Infra-Red Development Co Ltd, The 
Integra, Leeds & Northrup Ltd 
Kelvin & Hughes (Industrial) Ltd 
Kent Ltd, George 
Leybold Vacuum Sales Ltd 
Mervyn Instruments 
Metropolitan- Vickers Electrical Co Ltd 
Shandon Scientific Co Lid 
Towers & Co Lid, J, W. 
Wykeham Ltd 


ANALYSERS—HEAVY WATER 


% Circle No 638 on reply card 
Mervyn Instruments 


ANALYSERS—PARTICLE SIZE 
* Circle No = on reply card 
Gallenkamp & Co Ltd, A 
Griffin & George Lid 
Mullard Equipment Ltd 
Research & Control! Instruments Ltd 
Sharples Centrifuges Ltd 


ANALYSERS—PUL 4 AMPLITUDE 
(SINGLE CHANNE 
* Circle No 640 on reply card 

Dynatron Radio Lt qd 

Ekco Electronics Lt 

Elliott Nucteonics itd 

Falk & Co Ltd, M. 

Fieming Radio (Developments) Ltd 

Isotope Developments Lt 

Leland Irstruments I 

OCK « Co Ltd, A. M. 

Mullard Lid 

Nuc'ear Enterprises (GR) Ltd 

Plessey Nucleonics i td 

Research & Control! Instruments Ltd 








ANALYSERS—PULSE AMP! i TUDE 
(MULTI CHANNEI) 
% Circle No 641 on reply card 
Dynatron Radio Ltd 
Ekco — nics Lid 


Falk & Co Ltd, M 
Fleming Radio (De velopments) {td 
Isotope Devel pments Lid 

nd! re 1 
Marshall's of Cambridge Electronics | 1d 
Mullard Equipment I 
Plessey Nucleonics Utd 

atch & Contro! Instruments Ltd 





Solartron Electron roup Ltd 
Southern Instruments, Computer Division 


Sunvic Controls Lid 


ANALYSERS—TIME (TIME SORTERS) 
% Circle No 642 on reply card 
Cawke! A Re seat ch % Electronics Ltd 
Falk & Co Lt 
Leland nts 


Rank Cintel 1 td 


A NALYSERS—URANIUM 
% Circle No 643 on reply card 
Mervyn Instruments 


ANNUNCTATORS 
* Circle No 644 on reply card 
Chamberiain & Hookham Ltd 
Standard Telephones & Cables Ltd 
Sunvic Controls Ltd 
Wykeham Ltd 


ANTI-VIBRATION MOUNTINGS 
Circle No 645 on reply card 
B. & K. Laboratornes Ltd 
BTR Industries Ltd 
Clayion-Wright Ltd 
Elliott Bros Lrd 
Elliott Nucleonics Ltd 
Fenner & Co Ltd, J. H. 
Metalastik Ltd 
Precision Rubbers Ltd 
Silentbloc Lid 
Stewart Acronautical Ltd 
Trist & Co Ltd, Ronald 
Walker & Co Ltd, James 
Whitby & Chandler Ltd 


td 








i 








y INSTRUMENTS 
Asse % Circle No 646 on reply card 
Allied Electronics Ltd 
Caselli & Co Ltd, C.F. 
Falk & Co Lt 
Ekco Electronics Lid 
Ericsson Telephones Ltd 
Isotope Developments Ltd 


Lab r Ltd 

Me Instruments 

Par yuipment Ltd 

Re 1 & Control Instruments Ltd 


Instrumenrs (Computer Division) 


aUTOCLAVES—LABORATORY 
*% Circle No 647 on reply card 
struction Lid 
fatlock (London) Ltd 

lel! & Crompton Ltd 
‘hatwood-Milner Ltd 
nbert Lid, Ralph 

& Co Ltd, A, 
George Ltd 

trials Ltd 

td 





« Laboratory Supplies Ltd 
farshall & Hill iid 


Scient F urnishings Ltd 

Shandon Scientific Co Lid 

St Co Ltd, The 

Stair Steel Vessels (London) Lt 
le tustless Fittings Ltd 

I « Co Ltd, J. W. 

We 1 Detail Mfrs Ltd 


BADGES—FILM 
*% Circle No 648 on reply card 
Elect Mi: achine Co Ltd (holders aid service) 
{lford Lid (film) 
( td (film) 
Sav & Parsons Lid (holders) 





BALANCES—PRECISION 
* Circle No 649 on reply card 
I fatlock (London) Lid 
Ltd, Ralph 


Ga mp & Co Ltd, A. 
Grif « George Ltd 

Hilg & Watts Ltd 

Sha 1 Scientific Co Ltd 
Shar Centrifuges Ltd 
Stanton Instruments Ltd 
Towers & Co Ltd, J. W. 
Webb Lid, William A. 
Wykeham Lid 


BALANCES—RECORDING 
% Circle No 650 on reply card 
Sharples Centrifuges Lid 
Star Instruments Ltd 
Webb Ltd, William A 


BATTERIES 
% Circle No 651 on reply card 
to I ments (GB) Ltd 
A.V. Ltd 
Batteries Ltd 
n Parkinson Ltd 
ittery Co Ltd, The 
Edison Swan Ltd 
Aeronautical Ltd 
r Ltd 


DLEIOAR? 
< £2900 > 


BELLOW S— MIETAL 
% Circle No 652 on reply card 


Apr & Ireland Ltd 

D lid 

En ring Appliances Ltd 

Filton Ltd 

Le 1 Vacuum Sales Ltd 

Palatine Tool & Engineering Co (Surbiton) | td 
Power Flexible Tubing Co Ltd, The 
Pre mn Heating Lid 

Te ygton Aircraft Controls Ltd 
Teddington Industrial Equipment Lt 
Tl Nuclear Engineering Ltd 


r) 


“ABINETS—PRESSURIZED ASSE%iBi\ 

% Circle No 653 on reply card 
Armstrong Whitworth Aircraft Ltd, Sir W 
BME (Sales) Lid 


Fe Co Ltd, M. 

H n Duthie & Co Ltd, R. 

I ros Lic 

Mi & Industrial Plastics Ltd 
Q' Lid 


R r & Co (Manchester) Ltd, Thomas 
South London Electrical Equipment Co td 
Southborough (Weybridge) Ltd 

Western Detail Mfrs Ltd 


A 


AMERAS—CATHODE RAY OSCILLOGRAPH 
%& Circle No 654 on reply card 
nec Lid 
{ Electronics Ltd 
trong Whitworth Aircraft Ltd, Sir W. G 
10 Ltd 
w Instruments Ltd 
ind Instruments Ltd 
ivingston Laboratories Lid 
ock & Co Ltd, A. M 
fullard Ltd 
Nagard Ltd 
Rank Cintel Ltd 
Research & Control Instruments Lwd 
Savage & Parsons Ltd 
Short Bros & Harland Ltd 
Southern Instruments 
Wykeham [td 


>> >> 


see 


CAMERAS-——CINE 
% Circle No 655 on reply card 
Kodak Lid 
Leland Instruments Ltd 
Vinten Led 
Vevers Bros Ltd 


CAMERAS—HIGH SPEED 
* Circle No 656 on reply card 

Avimo Ltd 
Generali ~ ara Ltd 
Kodak Lt 
Leland icine Ltd 
Livingston Laboratories Ltd 
Nash & Thompson Ltd 
Savage & Parsons Ltd 
Vinten Ltd 
Weyers Bros Ltd 
Winston Electronics Ltd 


CAMERAS—INDUSTRIAI 
% Circle No 657 on reply card 
Avimo Lid 
Livingston Laboratories Ltd 
Mason & Sons Ltd, E. N. 
Ross Ensign Ltd 
Savage & Parsons Ltd 


CAMERAS—SPECTROSCOPIC 
* Circle No 658 on reply card 
Hilger & Watts Ltd 
eland Instruments Ltd 
Pye Ltd 


CAMERAS—X-RAY DIFFRACTION 
% Circle No 659 on reply card 
Genera! Radiological Ltd 
Hilger & Wats Ltd 
Pyc, Ltd 
Research & Control Instruments Ltd 
Solus-Schal! Ltd 


CAPACITORS—HIGH VOLTAGE 
Circle No 660 on reply card 

Dubilier Condenser Co (1925) Ltd 
Holiday & Hemmerdinger Lid 
Laboratory Apparatus & Glass Blowing Co 
Leland Instruments Ltd 
Livingston Laboratories Ltd 
Miles Hivolt Ltd 
Plessey Nucieonics Ltd 
Standard Telepnones & Cables [td 
Telegraph Condenser Co Ltd, The 
Tinsley & Co Ltd, H. 





CASES—INSTRUMENT 
% Circle No 661 on reply card 
Appleby & Ireland Ltd 
Armstrong Whitworth Aircraft Ltd, Sir W. G 
(flame and explosion arresting) 
Avimo Ltd 
Brown & Co Ltd, E. G. 
Dynatron Radio Ltd 
Ericsson Telephones Ltd 
Imhofs Ltd 
Ionic Instruments (London) Ltd 
Kimberley Engineering Ltd 
Labgear Ltd 
Leland Instruments Ltd 
Lund Bros Ltd 
McKellen Automation Ltd 
Microwave Instruments Ltd 
Motor Panels Ltd 
Panax Equipment Ltd 
Permali Ltd 
Rank Cintel ita 
Rubery Owen Ltd (Darlaston) 
Southborough (Weybridge) [1d 
Winston Electronics Ltd 


‘ENTRIFUGES—LAP OP? ATORY 
% Circle No 662 on reply card 
Appleby & Ireland Ltd 
Baird & Tatlock (London) Ltd 
Bryans Acroquipment Ltd 
Cuthbert Lid, Ralph 
Gallenkamp & Co Ltd, A. 
Griffin & George Ltd 
Hospital & Laboratory Supplies Lid 
Laboratory Apnaratus & Glass Blowing Co 
Lang London Ltd 
Scientific Furnishings Led 
Shandon Scientific Co Ltd 
Sharples Centrifuges T.td 
Vicsons Lid 
Western Detail Mfrs Ltd 





CHEMICALS—LABORATORY 
Circle Ne 663 on reply card 
Gencral Chem cal Pharmaceutica! Co Ltd, The 
Griffin & George Ltd 
Guest Industrials Ltd 
Hopkins & Williams Ltd 
Mid!and Silicones Ltd 
Shandon Scientific Co Ltd 
Towers & Co Ltd, J. W. 


CHROMATOGRAPHY APPARATUS 
% Circle No 664 on reply card 
Cuthbert Ltd, Ralph 
Galicnkamp & Co Ltd, 
Griffin & aes Lid 
Hanovia Lamps 
Isotope Developments Ltd 
Joyce, Loedl & Co Ltd 
Labgear Lid 
Laboratory Appa ratus & Glass Blowing Co 
Lock & Co Lid, A. M. 
Metropolitan-Vickers E ‘lectrical Co Ltd 
Quickfit & Quartz Ltd 
OVF Lid 
Shandon Scientific Co Ltd 
Solartron Electronic ed Ltd 
Towers & Co Ltd, J. 


~ 


(OMPUTERS—ANALOGUE 
* Circle No 665 on reply card 

Air Trainers Link Ltd 

Elliott Bros (London) Ltd 

EMI Electronics Ltd 

English Electric Co Ltd, Thx 
Evershed & Vignoles Ltd 

Fairey Aviation Co Ltd, The 
Ferranti Lid 

Hawker Siddeley Nuclear Power Ltd 
LC.T, Lid 

Joyce, Loebl Lid 


Lancashire Dynamo Electronic Products Ltd 


Leland Instruments Ltd POWER 
Metropolitan-Vickers Electrical Co Lid BUYERS? 
Miles Hivolt Ltd GUIDE 
Mullard Ltd FEB 60 


Nash & Thompson Ltd 
Newmark Ltd 


Pye Lid 
Saunders-Roe Ltd 
Short Bros & Harland Lid 


Solamron Electronic Group Ltd 

Southern Instruments (Computer Division) 
Sunvic Controls Ltd 

Wevers Bros Ltd 


COMPUTERS— DIGITAL 


% Circle No 666 cn reply card 
Blackburn Electronics Ltd (data loggers 
Elliott Bros (London) Ltd 
EMI Electronics Ltd 
English Electric Co Ltd, The 
Ferranti Ltd 
1BM (UK) Ltd 
I. Cc. T. 1 td 
nstruments Ltd 
Metro ‘ti an-Vickers Electrica! Co Ltd 
Pye Lid 
Southern Instruments sme © - sion) 
Standard Telephones & Cabic 
Solartron Electronic Group Lid 
Sunvic Controls Ltd 
Weyers Bros Ltd 


COMPUTING SERVICES 
%& Circle No 667 on reply card 
Elliott Bros (London) Ltd 
EMI Electronics Ltd 
English Electric Co Ltd. Thx 
Ferranti Lid 
Hawker Siddeley Nuclear Power Co Lid 
IBM (UK) Ltd 
LC.T. Lid 
Short Bros & Harland Ltd 
Vickers-Armstrongs (A/C) Ltd 


CONNECTORS—WIRE & CABLI 
* Circle No 668 on reply card 
Armstrong Whitworth Aircraft Ltd. Sir Vv. G. 
Resson & Robinson Ltd (co-axial 
CWC Equipment Ltd 
Electro Methods Ltd 
Plessey Nucleonics Ltd 
Transradio Ltd 


CONTAINERS—ISOTOPE 
* Circle No 669 on reply card 
Andrews, Cuthbert 
Appleton & Howard Ltd 
Associated Lead Manufacturers ! td 
British Lead Mills Ltd 
Chatwood-Milner Ltd 
Ekco Electronics Ltd 
Enthoven Ltd 
BRD Engineering Co Ltd 
Falk & Co Ltd, M. 
Fowler Ltd 
Gammax Ltd 
General Electric Co Ltd, The 
General Radiological Ltd 
Grey & Marten Ltd 
Hull & Sons Lid, F. 
Inspection Services Ltd 
Isotope Developments I td 
Johnson, Matthey & Co Ltd 
Labeear Ltd 
Lock & Co Ltd, A, M. 
Mills Packard Construction Lid 
Newton Victor Ltd 
Nuclear Engineering Ltd 
Panax Equipment Ltd 
Pantak Ltd 
Randall Ltd, P. E. 
Rediweld Ltd 
Research & ee Instruments Ltd 
Robert s Ltd, 
Savage & Pars ns Ltd 
Solus-Schall Ltd 
Western Detail Mirs Ltd 
Westover Nuclear Equipment Co Ltd 


‘ONTALINERS—LINED 
% Circle No 670 on recly card 
Butterfield Ltd, W. P. 
Dale Ltd, John 
Mills Packard Construction Co Ltd 
Rediweld Ltd 


‘ON TROLLERS—FLOW 
*% Circle No 671 on reply card 

Accurate Recording Instrument Co, | 
Appleby & Ireland Ltd 

Birfield Industries Ltd 

Crosby Valve & Engineering Co Ltd 
Elcontrol Ltc 

Elliott Bros. (London) Ltd 

Evershed & Vignoies Ltd 

Firth Cleveland Instruments | 
Generai Electric Co Ltd, The 
Gordon & Co Ltd, James 

Honeywell Controls Ltd 

Hopkins & Co Ltd, F. 

Hutcheon Duthie & Co Ltd, Rk 

fomic Instruments (London) Ltc 

IV Pressure Controllers Ltd 

Kent Ltd, George 

Lancashire Dynamo Electronic oducts Lid 
Lock & Co Lid, A. M. 

Milne Ltd, C, S. 

Parkinson & Cowan Ltd 

Reavell & Co Lid 

Research & Control Instruments Ltd 
Rotameter Mfg Co Lta 

Salford Electrical Instruments Ltd 
Sunvic Controls Ltd 

Taylor Controls Ltd 

Taylor-Short & Mason Ltd 
Teddington Industria! Equipment Lid 
Thermocontrol Installations Co Ltd 
Ultrasonics Lid 

Wykeham Lid 21 





~ 


= 








NUCLEAR 
POWER 
SUYERS’ 
GUIDE 
FEB 60 


22 


CONTROLLERS—FU RNACE 
% Circle No 672 on reply card 
Appleby & Ireland Lid 
Cambridge Instrument Co Lid 
Elcontrol Lid 
Elliott Bros (London) Lid 
Evershed & Vignoles Ltc 
General Electric Co Ltd 
Gordon & Co Ltd, James 
Hirst Electronic Lid 
Honeywell Controls Ltd 
Integra, Leeds & Northrup Lid 
Kelvin & Hughes (Industrial) Led 
Kent Lid, George 
Lancashire Dynamo Flectronic Products Lid 
Metropolitan-Vickers Electrical Co Led 
Reavell & Co Ltd 
Research & Controj Instruments Ltd 
Sunvic Controls Ltd 
Taylor-Short & Mason Ltd 
Thermoconirol Installations Co Ltd 
Western Detail Mfrs Lid 
West Instruments Ltd 
Wykeham Lid 


CONTROLLERS—LEVEL 
* Circle No 673 on reply card 
Airmec Ltd 
Appleby & Ireland Ltd 
Baldwin Instrument Co Ltd 
Crosby Valve & Engineering Co Lid 
Ekco Electronics Ltd 
Elcontrol Lid 
Elliott Bros (London) Ltd 
Evershed & Vignoles Lid 
Firth Cleveland Instruments Ltd 
Gordon & Co Ltd, James 
Hopkin & Co Ltd, F. 
Ionic Instruments (London) Ltd 
Isotope Developments Ltd 
KDG Instruments Ltd 
Kent Ltd, George 
Lancashire Dynamo Electronic Products Ltd 
Lock & Co Ltd, A. M 
Londex Lid 
McKellen Automation Ltd 
Meynell & Sons [td 
Negretti & Zambra Lid 
Parkinson & Cowan Ltd 
Reavell & Co Ltd 
Research & Control Instruments Ltd 
Sunvic Controls Ltd 
Taylor Controls Ltd 
Taylor-Short & Mason Ltd 
Teddington Industrial Equipment |: * 
Thermocontrol Installations Co Ltd 
Trist & Co Ltd. Ronald 
Ultrasonics Lid 
Weir Lid, G. & S 
Wykeham Lid 


CONTROLLERS—pH 
* Circle No 674 on reply card 

B. & K. Laboratories Lid 
Cambridge Instrument Co Ltd 
Cuthbert Lid, Ralph 
Biectronic Instruments Ltd 
Elliott Bros (London) Ltd 
Griffin & George Ltd 
Honeywell Controls Ltd 
Integra, Leeds & Northrup Ltd 
Ionic Instruments (London) Ltd 
Kent Ltd, George 
Lock & Co Ltd, A. M. 
McKellen Automation Ltd 
Reavell & Co 
Research & Control Instruments Ltd 
Wykeham Ltd 


CONTROLLERS—PRESSURE 
% Circle No 675 on reply card 
Accurate Recording Instrument Co, The 
Appleby & Ireland Ltd 
Bailey & Co Lid, Sir W. H. 
Cambridge Instrument Co Lid 
Crosby Valve & Engineering Co Ltd 
Edwards High Vacuum Ltd 
Biliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Ltd 
General Electric Co Lid, The 
Gordon & Co Ltd, James 
Honeywell Controls Ltd 
Hopkin & Co Ltd, F. 
Hopkinsons Ltd 
Integra, Leeds & Northrup Ltd 
Ionic Instruments (London) Ltd 
Isenthal & Co Ltd 
IV Pressure Controllers Ltd 
KDG Instruments Ltd 
Kent Ltd, George 
Lancashire Dynamo Electronic Ltd 
McKellen Automation Ltd 
Milne Lid, C. S. 
Negretti & Zambra Ltd 
kinson & Cowan Ltd 
Pressure Control Lid 
Reavell & Co Lid 
Salford Electrical Instruments Ltd 
Savage & Parsons Lid 
Sunviec Controls Ltd 
Taylor Controls Ltd 
Taylor-Short & Mason Ltd 
Teddington Industrial Equipment Ltd 
Thermocontro| Installations Co Ltd 
Williams & James Ltd 
Wykeham Lid 





CONTROLLERS -PROGRAMME 
% Circle No 676 on reply card 

Allied Electronics Ltd 
Appleby & Irciand Ltd 
Cawkell Research & Electronics Lt 
Cambridge Instrument Co Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Ltd 
Foster Instrument Co Ltd 
General Electric Co Ltd, The 
Gordon & Co Ltd, James 


Honeywell Controls Lid 

Integra, Leeds & Northrup Ltd 

Kelvin & Hughes (Industrial) Ltd 

Kent Ltd, George 

Lancashire Dynamo Electronic Products Ltd 
McKellen Automation Ltd 

Negrett: & Zambra Ltd 

Reavel! & Co 

Research & Contro! Instruments Ltd 
Sealey Engineering Co Ltd 

Southern Instruments (Computer Division) 
Taylor Controls Ltd 

Taylor-Short & Mason Ltd 

Thermocontrol Installations Co Ltd 

West Instruments Ltd 

Wykeham Lid 


CONTROLLERS—TEMPERA TURE 
% Circle No 677 on reply card 
Accurate Recording Instrument Co, The 
Airmec Lid 
Allied Electronics Ltd 
Appleby & Ireland Ltd 
British Rototherm Co Ltd, The 
Cambridge Instrument Co Ltd 
CNS Instruments Ltd 
Cuthbert Ltd, Ralph 
Elcontrol Ltd 
Electrothermal Engineering Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Ltd 
Falk & Co Ltd, M. 
Foster Instrument Co Ltd 
General Electric Co Ltd 
Gordon & Co Ltd, James 
Griffin & George Ltd 
Honeywell Controls Lid 
Integra, Leeds & Northrup I td 
Isopad Ltd 
KDG Instruments Ltd 
Kelvin & Hughes (Industrial) td 
Kent Ltd, George 
Lancashire Dynamo Electronic Prodiicts !.td 
Leland Instruments Ltd 
Lock & Co Ltd, A. M. 
McKellen Automation Ltd 
Negretti & Zambra Ltd 
Pye Lid 
Reavell & Co Ltd 
Rotax Ltd 
Savage & Parsons Ltd 
Sunvic Controls Ltd 
Taylor Controls Ltd 
Tayior-Short & Mason Lid 
Teddington Industrial Equipment Ltd 
Thermocontrol Installations Co Ltd 
West Instruments Ltd 
Western Detail Mfrs Lid 
Wykeham Lid 


CONTROLLERS—VACUUM 
*% Circle No 678 on reply card 

Accurate Recording Instrument Co, The 
Appleby & Ireland Ltd 
Cambridge Instrument Co Ltd 
Edwards High Vacuum Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Ltd 
Fleischmann Ltd 
Gordon & Co Ltd, James 
Honeywell Controls Ltd 
Hopkin & Co Ltd, F. 
IV Pressure Controllers Ltd 
Kent Ltd, George 
Lancashire Dynamo Electronic Products I td 
Leybold Vacuum Sales Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Milne Ltd, C. S 
Negretti & Zambra Led 
NGN Electrical Ltd 
Pulsometer Engineering Co Lid, The 
Reavell & Co Ltd 
Salford Electrical Instruments Ltd 
Sunvic Contro!s Ltd 
Taylor Controls Ltd 
Taylor-Short & Mason Ltd 
Teddington Industria! Equipment I td 
Thermocontrol Installations Co Ltd 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 


~ 


‘OUNTERS—BATCH 
*% Circle No 679 on reply card 
Airmec Ltd 
Allied Electronics Ltd 


Armstrong Whitworth Aircraft Ltd, Sir W. G. 


British Northern Electrical Appliances Ltd 
British Thomson-Houston Co Ltd, The 
Ekco Electronics Ltd 

Elcontrol Ltd 

Fricsson Telephones Ltd 

Guest Industrials Ltd 

Labgear (Cambridge) I.td 

lf ancashire Dynamo Electronic Products Ltd 
livingston Laboratories Ltd 

Lock & Co Ltd, A. M. 

Londex Ltd 

McKellen Automation Ltd 

Newmark Ltd 

Pye Lid 

Racal Engineering Ltd 

Rank Cinte! Ltd 

Ss bly Lid 

Stonebridve Electrical Co Ltd 

Trumeter Co Lid 

Venner Ltd 


COUNTERS—GEIGER-MULLER (tubes) 
% Circle No 680 on reply card 
Ekco Electronics Ltd 
Falk & Co Ltd, M 
General Electric Co Ltd, The 
Genera! Radiological Ltd 


Mullard Ltd 
Plessey Nucleonics Ltd 
Research & Control Instruments Ltd 


20th Century Electronics Ltd 


COUN MECHANICAL 
* Circle No 681 on reply card 

Carter & Co Ltd, B. & F. 

Counting Instruments Ltd 

Ericsson Telephones Ltd 

Glass Developments Ltd 

Guest Industrials Ltd 

Leland Instruments Ltd 

Londex Lid 

McKellen Automation Ltd 

Panax Equipment Ltd 

Smiths Industrial Instruments | 1a 

Standard Telephones & Cables Lid 

Stonebridge Electrical Co Ltd 

Weyers Bros Ltd 


COUNTERS—REV OLUTION 
% Circle No 682 on reply card 
Airmec Ltd 
Allied Electronics Ltd 
Armstrong Whitworth Aircraft [td, Sir W. G 
Burndept Lid 
Carter & Co Lid, B. & F. 
Counting Instruments Lid 
EMI Electronics Ltd 
Guest Industrials Ltd 
Labgear Ltd 
Lancashire Dynamo Electronic Praducts lid 
Livingston Labouatories Ltd 
Lock & Co Ltd, A. M. 
Mullard Ltd 


Pye Lid 

Rank Cintel Ltd 

Smiths Industrial Instruments Ltd 
Solartron Electronic Group Ltd 
Stonebridge Electrical Co Ltd 
20th Century Electronics Ltd 
Weyers Bros Ltd 


COUNTERS—SCINTILLA TION 
% Circle No 683 on reply card 
8 & K Laboratories Ltd 
Burndept Ltd 
Ekco Electronics Ltd 
Ericsson Telephones Ltd 
Falk & Co Ltd, M. 
Fleming Radio (Developments) L: 
General Radiological Ltd 
Isotope Developments Ltd 
Labgear Lid 
Livingston Laboratories Ltd 
Lock & Co Ltd, A. M 
Mervyn Instruments 
Nuclear Enterprises Lid 
Panax Equipment Ltd 
Plessey Nucleonics Ltd 
Research & Control Instruments Ltd 


COUNTING EQUIPMENT (see Ratemeters, 
Scalers) 


DENSITOMETERS—FILM BADGF 
%& Circle No 684 on reply card 
Baldwin Instrument Co Ltd 
Evans Electroselenium Ltd 
Ilford Ltd 
Joyce, Loeb! & Co Ltd 
Lock & Co Ltd, A. M. 


DETECTORS—LEAK 
% Circle No 685 on reply card 
British Thomson-Houston Co Lid, the 
Edwards High Vacuum Ltd 
Ekco Electronics Ltd 
Elliott Bros (London) Ltd 
Ferranti Ltd 
Genera! Electric Co Lid, The 
Infra-Red Development Co Lid, The 
Leybold Vacuum Sales Ltd 
Livingston Laboratories Ltd 
NGN Electrical Lid 
Sunvic Controls Ltd 
20th Century Electronics Lid 


DISCRIMINATOR UNITS 
*% Circle No 686 on reply card 
Elliott Nucleonics Ltd 
Ericsson Telephones Ltd 
Labgear Lid 
Lock & Co Ltd, A. M. 


DISTILLATION APPARATUS 
Circle No 687 on reply card 
Baird & Tatlock (London) Ltd 
Bennett Sons & Shears Lid 
Electrothermal Engineering ! td 
Gallenkamp & Co Ltd, A 
Glass Developments Ltd 
Griffin & George Ltd 
Laboratory Apparatus & Glass Blowing 
Loughborough Glass Co Ltd 
Manesty Machines Ltd 
Permutit Co Ltd, The 
Quickfit & Quartz Ltd 
OVF Lid 
Scientific Furn shings Ltd 
Springham & Co, G 
Stainless Steel Vessels (London) ! td 
Thermal Syndicate Lid, The 
Towers & Co Ltd, J. W. 


DOORS—HEAVY SHIELDING (5 ection 


a 


DOSERATE METERS 
%& Circle No 688 on renly card 

Baldwin Instruments Co Ltd 

Ekco Electronics Lid 

Falk & Co Ltd, \. 

General Radiological Lid 

Isotope Developments Lid 

Labgear Lt 
Panax Equipment Ltd 
Plessey Nucieonics Ltd 


LOSIMETER CHARGING UNITS 
*% Circle No 689 on reply card 
Baldwin Instrument Co Ltd 
Dowty Nucleonics [td 
Elliott Brothers (London) Ltd 
Pricsson Telephones Ltd 





rulers) 





pOSIMETER CHARGING UNITS—continued 
Falk & — = d, M 
Gammax L 
General Radiological Lid 
Isotope Developments Ltd 
Lock & Co Ltd, A. M. 
Plessey Nucleonics Ltd 
Radiatron Ltd 
Rank Cintcl Ltd 
Solus-Schall Ltd 
Stephen & Co Ltd, R. A. 


DOSIMETERS—QUARTZ FIBRE 
% Circle No 7. on reply card 
Baldwin Instrument Co Lt 
Elliott Brothers (London) Lt 
Falk & Co Ltd, 
Gamma-Rays Ltd 
Gammax Ltd 
Isotope ar gg Lid 
Lock & Co Ltd, 
McKellen Sater Ltd 
Mullard Equipment Ltd 
Radiatron Ltd 
Rank Cintel Lid 
Research & Control Instruments Ltd 
Salford Electrical Instruments Ltd 
Solartron Electronic Group Ltd 
Solus-Schal! Ltd 
Stephen & Co Ltd, R. A. 


DRUMS--WASTE DISPOSAL 
% Circle No 691 on Ayn? card 
Harris (Birmingham) Ltd, F. R. 
Reads Ltd 
Robertson & Ferguson Ltd 
Western Detail Mfrs Ltd 


DRY BOXES (See Glove Boxes) 


ELECTROMETERS—VIBRATING REED 
*% Circle No 692 on reply card 
Ekco Electronics Lid 
Electronic Instruments Ltd 
Ericsson Telephones Ltd 
Kent Lid, George 
Mullard Ltd 
Richmond Instrument Co Ltd 


£LECTROMAGNETS 
*% Circle No 693 on reply card 
Allen & Co Ltd, Edgar 
Ayling Nuclear Equipment Co 
B & K Laboratories Ltd 
Electro Methods Ltd 
English Steel Corporation Ltd 
General Electric Co Ltd, The 
Hendrey Relays Ltd 
Magnetic Equipment Co Ltd. The 
Metropolitan- Vickers Electrical Co [td 
Microwave Instruments Ltd 
Mullard Ltd 
Newport Instruments Ltd 
Research & Control Instruments Lid 
Salford Electrical Instruments Ltd 
Westool Ltd 


FILTERS——-AIR (See Section !) 


FILTERS—CERAMIC 
% Circle No 694 on reply card 
Aerox Lid 
APV Co Ltd, The 
Baird & Tatlock (London) tid 
Bayley Clanahan Ltd 
Cuthbert Ltd, Ralph 
Doulton Industrial Porcelains Lid 
Laboratory Apparatus & Glass Blowing Co 
Sintered Products Lid 
Thermal Syndicate Ltd, The (Fused Silica) 
Vokes Ltd 
Williams & James (Engineers) | td 


Fl iC RS--CHEMICAL 
%& Circle No 695 on reply card 
Aerox Lid 
APV Lid 
Baird & Tatlock (London) | td 
Carlson Ltd, John D. 
Cuthbert Ltd, Ralph 
Doulton Laboratory Porcelains Lid 
Endecotts (Filters) Ltd 
Extrudex Ltd 
Hathernware Ltd 
Laboratory Apparatus & Glass Blowing Co 
Philips Electrical Ltd (Magnetic) 
Quickfit & Quartz Ltd 
Rediweld Ltd 
Sharples Centrifuges Ltd 
Sintered Products Ltd 
Western Detail Mfrs Ltd 


FILTERS—POROUS METAL 
*%& Circle Mo 696 on reply card 
kins Lid, G. & 


Hindle & Sons Ltd, Joshua 


Metal & Plastic Compacts Ltd (Stainless Steel, 


Cupronickel Alloys) 
Norgren Ltd., C. A 
Palati Tool & Enginec: ( 
Sintered Products Ltd 





(Surbiton) Led 


FILTERS—-SINTERED GLASS 
*% Circle No 697 on reply card 
1& Tatl ¥ (London) Ltd 
nkman Ltd, 
vert Ltd, Raigh 
nkamp & Co Ltd, A 
Griffin & George itd 
Jobling & Co Ltd, James 


Loughborough ( lass —_ itd 











Palatine Tool & Ur ing Co (Surbiton) Ltd 
) fit & Quartz, Ltd 
OV P Ltd 


Towers & Co Ltd, J. W 


FISSION CHAMBERS 
*%& Circle No 698 on reply card 
Ekco Electronics Ltd 
Plessey Nucleonics Ltd 
20th Century Electronics Ltd 


FLAW DETECTORS—MAGNETIC 
* Circle No 699 on reply card 
Babcock & Wilcox Ltd 
Falk & Co Ltd, M. 
Gammax Ltd 
General Electric Co Ltd, The 
General Radiological Ltd 
Glass Developments Ltd 
Lancashire Dynamo Electronic a Lid 
Magnetic Equipment Co Ltd, 
Metropolitan-Vickers Electrical Co Ltd 
Philips Electrical Ltd 
Smith, R. Fraser 


FLAW DETECTORS—ULTRASONIC 
*% Circle No 700 on reply card 

Babcock & Wilcox Ltd 
Cawkell Research & Electronics Ltd 
Cossor Instruments Ltd 
Dawe Instruments Ltd 
Falk & Co Ltd, M. 
General Electric Co Ltd, The 
Glass Developments Ltd 
Kelvin & Hughes (Industrial) Ltd 
Livingston Laboratories Ltd 
Solus-Schall Ltd 
Ultrasonics Ltd 
Ultrasonoscope Ltd 


FLOW ME?TERS—GAS 
*% Circle No 701 on reply card 
Appleby & Ireland [td 
Baird & Tatlock (London) tid 
Dowty Nucleonics Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Ltd 
Gallenkamp & Co Ltd, A. 
Gordon & Co Ltd, James 
Griffin & George Ltd 
Honeywell Controls Ltd 
Hopkin & Co Ltd, F 
Hutcheon Duthie & Son Ltd, R. 
Kent, Ltd, George 
Metropolitan-Vickers Electrical Co Ltd 
Milne Ltd, C, S. 
Parkinson & Cowan Ltd 
Quickfit & Quartz Ltd 
OVF Ltd 
Rotameter Manufacturing Co Ltd 
Ryder & Co (Manchester) Ltd. Thomas 
Solartron Electronic Group Ltd 
Sunvic Controls Ltd 
Taylor Controls Ltd 
Thermocontrol Installations Co Ltd 
Thompson Instrument Co Ltd, John 
Wykeham Ltd 


FLOW METERS—LIQUID 
* Circle No rt on reply card 

Alto Instruments (GB) L 
Appleby & Ireland Ltd 
Raird & Tatlock (London) Ltd 
Dowty Nucleonics Ltd 
Edwards High Vacuum Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Ltd 
Fielden Electronics Ltd 
Firth Cleveland Instruments | td 
Galienkamp & Co Ltd. A 
Glenfield & Kennedy Ltd 
Gloster Technical Developments | td 
Gordon & Co Ltd, James 
Griffin & George Ltd 
Hindle & Sons Ltd. Joshua 
Honeywell Controls Ltd 
Hopkin & Co Ltd, F. 
Integral Ltd 
Kelvin & Hughes (Industria!) Ttd 
Kent Ltd, Georee 
Liquid Systems Ltd 
Measurement Ltd 
Monitor Patent Safety Devices [1d 
Parkinson & Cowan Ltd 
OVF Ltd 
Rotameter Manufacturing Co Ltd 
Ryder & Co (Manchester) I td, Thomas 
Shandon Scientific Co Ltd 
Simmords Aerocessories Ltd 
Taylor Controls Ltd 
Taylor-Short & Mason Ltd 
Tylors of London Ltd 
Thermocontrol Installations Co Ltd 
Thompson Instrument Co Ltd, John 
Wykeham Ltd 


FLOW METFRS—LIOUID METAL 
* Circle No ye on reply card 
Alto Instruments (GB) Lt 
Appleby & Ireland Ltd 
Palatine Tool & Engineerine Co (Surbiton) Ltd 
Ryder & Co (Manchester) Ltd. Thomas 
Thermocontrol Installations Co Ltd 


FLUORIMETERS 
% Circle No 704 on rep'y card 
Baird & Tatlock (London) I td 
Fvans Electroselenium Ltd 
Griffin & George Ltd 
Joyce, Loeb! Ltd 


FLUX SCANNING APPARATUS 
% Circle No 705 on reply card 
Chatwood-Milner Ltd 
Elliott Nucleonics Ltd 
General Radiolorsical Ltd 
Hawker Siddeley Nuclear Power Ltd 
Ormiston Ltd 
Plessev Nucleonics 1 td 
Sunvic Controls Ltd 


FUME CUPBOARDS 
*% Circle No 706 on cen'v card 
Baird & Tartinck Mf ondon) fo! 
Bullows & Sons Ltd, Alfred 
Controlied Heat & Air Ltd 
Cyenet Joinery Ttd 
Gallenkamp & Co Ltd, A 
Griffin & George Ltd 
Hathernware Ltd 
Hospital & Laboratory Supplies Ltd 


om. _———{ as _ 
arine & Industria astics Lt 
Mathews & Yates Ltd BUYERS’ 
North of England School Furnishing Co Ltd 
Opperman Lid, S. E. FEB 60 
Owen Power Plant Co 

Rediweld Ltd 

Scientific Furnishings Ltd 

Supervents Ltd 

Towers & Co Ltd, J. W. 

Tupholme & Co Ltd, George E. 

Visco Engineering Co Ltd 

Weatherfoil Heating Systems Ltd 


FURNACES—CRUCIBLE 


% Circle No 707 on reply card 
AEW Lid 
Baird & Tatlock (London) Ltd 
Barlow-Whitney Ltd 
Catterson-Smith Ltd, R. M. 
Cuthbert Lid, Ralph 
Electric Furnace Co Ltd 
Electrothermal Engineering Ltd 
Fleischmann (London) Ltd 
Gallenkamp & Co Ltd, A, 
General Electric Co Ltd, The 
Griffin & George Ltd 
Head Wrightson Processes Ltd 
Johnson, Matthey & Co Ltd 
Morgan Crucible Co Ltd, The 
River Chemical Co Ltd 
Scientific Furnishings Ltd 
Towers & Co Ltd. J. W 


FURNACES—MUFFLE 


% Circle No 708 on reply card 
AEW Lid 
Baird & Tatlock (London) Ltd 
Barlow-Whitney Lid 
Carborundum Co Ltd, The 
Catterson-Smith Ltd, R. M. 
Cuthbert Ltd, Ralph 
Electric Furnace Co Ltd 
Electrothermal Engineering Ltd 
Gallenkamp & Co Ltd, A 
General Electric Co Ltd, The 
Glass Developments Ltd 
Griffin & George Ltd 
Johnson, Matthey & Co Ltd 
River Chemical Co Ltd 
Scientific Furnishings Ltd 
Spembly Ltd 
Towers & Co Ltd, J. W 


FURNACES— 


7 Circle "No 709 on reply card 
AEW Ltd 
Baird & Tatlock (London) Ltd 
Barlow-Whitney Ltd 
Catterson-Smith Ltd, R. M 
Cuthbert Ltd, Ralph 
Electric Furnace Co Ltd 
Electrothermal Engineering Ltd 
Engelhardt (Baker Platinum) (tubes) 
Farmer & Son Ltd 
Gallenkamp & Co Ltd, A. 
General Electric Co Ltd, The 
Griffin & George Ltd 
Head Wrightson Processes Ltd 
Johnson, Matthey & Co Ltd 
River Chemica! Co Ltd 
Scientific Instruments Ltd 
Spembly Ltd 
Towers & Co Lid. J. W. 


FURNACES—VACUUM 


7 


% Circle No 710 on reply card 
AEW Ltd 
Bayley Clanahan Ltd 
Butterfield Lid, W. P. 
Fdwards High Vacuum Ltd 
Electric Furnace Co Ltd 
Fleischmann (London) Ltd 
General Electric Co Ltd, The 
Leybold Vacuum Sales Ltd 
Metrorolitan-Vickers Electrical Co Ltd 
NGN Electrical Lid 
Pulsometer Engineering Co Ltd, The 
Spembly Ltd 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 


7AS SAMPLING PLANT 
(burst slug detection) 
% Circle No 711 on reply card 
Armstrong Siddeley Motors Ltd 
Dowty Nucleonics Ltd 
Elliot Nucleonics Ltd 
General Radiological Ltd 
Plessey Nucleonics Ltd 
Sunvic Controls Ltd 


GAUGES— DIFFERENTIAL PRESSURE 


*% Circle No 712 on reply card 
Accurate Recording Instrument Co Ltd 
Appleby & Ireland Ltd 
Barnet Instruments Ltd 
British Steam Specialties Ltd 
Cambridge Instrument Co Ltd 
Dewrance & Co Ltd 
Darton & Co Ltd, F. 

Elliott Bros (London) Ltd 

Elliott Nucleonics Ltd 

Evershed & Vignoles Ltd 

Fielden Electronics Ltd 

Gordon & Co Ltd, James 
Honeywell Controls Ltd 
Hopkinsons Ltd 

KDG Instruments Ltd 

Kelvin & Hughes (Industria!) I td 
Kent Ltd, George 

Teybold Vacuum Sates Ltd 

Negretul d 

Payne & Griffiths Lid 

Salford Electrical Instruments Ltd 
Solartron Electronic Group Ltd 
Sunvic Contro!s Ltd 

Taylor-Short & Mason Ltd 
Thermocontrol Installations Co Ltd 
Thompson Instrument Co Ltd, John 23 








NUCLEAR 
POWER 


GAUGES—IONIZATION 
*% Circle No 713 on reply card 
Appleby & Ireland Ltd 
Edwards High Vacuum Ltd 
Electronic instruments Ltd 
Fleischmann (London) [td 
Isotope Developments Ltd 
Leybold Vacuum Sales Lid 
NGN Electrical Ltd 
Siemens Edison Swan Ltd 
Vacuum Industrial Applications Ltd 


GAUGES—LIQUID LEVEL NUCLEON! 
Circle No 714 on reply card 
Accurate Recording Instrument Co Ltd 
Appleby & Ireland Ltd 
Baldwin Instrument Co Ltd 
Dewrance & Co Ltd 
Ekco Electronics Ltd 
Firth Cleveland Instruments Ltd 
Ionic Instruments (London) Ltd 
Isotope Developments Lid 
KDG a Ltd 
Lock & Co Ltd, A. M. 
Salford Electrical Instruments Ltd 
Smiths Industrial Instruments Ltd 
Sunvic Controls Ltd 
Thompson Instrument Co Lid, John 


GAUGES—LIOQUID LEVEL (OTHER) 
% Circle No 715 on reply card 

Accurate Recording Instrument Co Ltd 
Appleby & Ireland Ltd 
Butterwerth Bros Ltd 
British Steam Specialties Lid 
Elcontro!l Lid 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Ltd 
Fielden Electronics Ltd 
General Radiological Ltd 
Gordon & Co Ltd, James 
Hindle & Sons Lid, Joshua 
Hobson Ltd, H. M. 
Honeywell Controls I td 
Ionic Instrumen.s (London) Lid 
KDG Instruments Ltd 
Kent Ltd, George 
Klinger Ltd, Richard 
Lancashire Dynamo Electrical Products Lid 
Lock & Co Ltd, A. M. 
Negrett: & Zambra Lid 
Rotameter Manufacturing Co Ltd 
Salford Electrical Instruments Ltd 
Simmonds Acrocessories Ltd 
Sunvic Controls Ltd 
Taylor-Short & Mason Lid 
Thermocontro! Installations Co Lid 
Whessoe Ltd 
Thompson Instrument Co Ltd, Johr 
Wykeham Ltd 


GAUGES—PRESSURE 
% Circle No 716 on reply card 

Accurate Recording Instrument Co Ltd 
Appleby & Ireland Ltd 
Babcock & Wilcox Ltd 
Barnet Instruments Ltd 
British Rototherm Co Ltd, The 
British Steam Specialties Ltd 
Cambridge Instrument Co Lid 
Darion & Co La, ‘Pz 
Dewrance & ( 
Elliott Bros (L« a om) Ltd 
Elliott Nucleonics Ltd 
Pieiden Electronics Ltd 
Fleischmann (London) Ltd 
Gordon & Co Ltd, James 
Guest Industrials Ltd 
Hobson Ltd. H. M 
Honeywell Controls Ltd 
Hopkinsons Lid 
KDG Instruments Lid 
Kent Ltd. George 
Negretti & Zambra Ltd 
Payne & Griffiths Ltd 
Salford Electrical Instruments Lid (Moving Coll) 
Sangamo Weston Ltd 
Savage & Parsons Ltd 
Shandon Scientific Co Ltd 
Smith Industrial Instruments Ltd 
Solartron Electronic Group Ltd 
Stewart Aeronautical Lid 
Sunvic Controls Ltd 
Taylor-Short & Mason Ltd 
Thermoconirol Irstallations Co Lid 
Thompson Instrument Co Ltd, John 
Wykeham Ltd 


GAUGES—STRAIN 
% Circle No 7i7 on reply card 

Appleby & Ireland Ltd 
Elliott Brothers (London) Ltd 
General Electric Co Ltd, The 
Hilger & Watts Lid 
Honeywell Controls Ltd 
Kelvin & Hughes (Industrial) Lid 
Leland Instruments Ltd 
Research & Control Instruments Ltd 
Salford Electrical Instruments I td 
Savage & Parsons Ltd 
Saunders-Roe Ltd 
Shandon Scientific Co Ltd 
Solartron Electronic Group Ltd 
Technograph Ltd 
Teddington Industrial Equipment Ltd 
Tinsley & Co Lid, H. 


GAUGES—THICKNESS OR DENSITY 
NUCLEONIC 
% Circle No 718 on reply card 
Appleby & Ireland Ltd 
Baldwin Instrument Co Ltd 
Davy & United Engincering Co Lid 
Dawe Instruments Ltd 
Ekco Electronics Ltd 
Isotope Developments Ltd 
Kelvin & Hughes (Industrial) Lid 
Lock & Co Lid, A. M. 
Philips Electrical Ltd 
Vernon Instrument Ltd 


GAUGES VACUUM 
*% Circle No 719 on reply card 
Accurate Recording Instrument Co Lid 
Appleby & Ireland Ltd 
Barnet Instruments Ltd 
British Rototherm Co Ltd, The 
British Steam Specialties Lid 
Cambridge Instrument Co Ltd 
Darton & Co Ltd, F 
Dewrance & Co Ltd 
Edwards High Vacuum Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Fleischmann (London) Ltd 
Gencral Electric Co Ltd, The 
Glass Developments Ltd 
Honeywell Controls Ltd 
KDG Instruments Ltd 
Keot Ltd George 
Leybold Vacuum Sales Ltd 
fetropolitan-Vickers Electrical C> !.td 
Negretti & Zambra Lid 
NGN Electrical Ltd 
Payne & Griffiths Ltd 
Salford Electrical Instruments Ltd 
Smiths Industria! Inst rume nts Ltd 
Stewart Aeronautical Lt 
Taylor-Short & Mason | td 
Thermocontrol Installations Co Ltd 
Vacuum Industrial Applications Ltd 


GAUGES—WATER 
% Circle No 720 on reply card 

Accurate Recording Instrument ¢ itd 
Appleby & Ireland Ltd 
Babcock & Wilcox Lid 
Barnet Instruments Ltd 
British Steam Specialties Ltd 
Butterworth Bros Ltd 
Darton & Co Ltd, F. 
Dewrance & Co Ltd 
Elliott Brothers (London) Ltd 
Gordon & Co Lid, James 
Honeywell Controls Ltd 
Hopkinsons Lid 
KDG Instruments Ltd 
Kent Ltd. George 
Klinger iid, Richard 
Payne & Grifficiis Lid 
Salford Electrical Instruments Ltd 
Thermocontro! Installations Co Ltd 
Thompson Instrument Co Lid, John 


GEIGER-MULLER TUBES— 


(See Counters—Geirer-Miiller) 


GENERATORS—HIGH FREQUENCY 
* Circle No 721 on reply card 

Airmec Lid 
British Physical Laboratories 
Holiday & Hemmerdinger Ltd 
Lancashire Dynamo Electronic Products Ltd 
Livingston Laboratories Ltd 
Newton Victor Ltd 
Redifon Lid 
Research & Control Instruments Ltd 
Standard Telephones & Cables Ltd 


GENERA TORS— PULSE 
% Circle No 722 on reply card 

Allied Electronics Ltd 
B & K Laboratories Ltd 
British Physical Laboratories 
Cawkeil Research & Electronics Lid 
Dynatron Radio Ltd 
Elliott Nucleonics Ltd 
EMI Electronics Ltd 
Ericsson Telephones Lid 
Gencral Electric Co Ltd, The 
Ferranti Lid 
Fleming Radio (Developments) Lt 
General Radiological Ltd 


Lancashire Dynamo Electronic Products Lid 
Leland Instruments Ltd 
Livingston Laboratories Lid 


Lyons Ltd, Claude (agents for Genera! Radio Co 
USA) 


Mullard Equipment Ltd 
Navard Ltd 
Newton Victor Lid 
Panax Equipment Lid 
Rank Cintel Lid 
Research & Controj Instruments Lu 
Servomex Controls Ltd 
Saewes Electronic Group Ltd 
Kerr Laboratories Ltd 
Wea ern Det ail Mfrs Ltd 


GENERATORS--SAW TOOTH 
Circle No 723 on reply carc 

Allicd Electronics Ltd 

& K Laboratories Ltd 
Cawkell Research & Electronics Ltd 
General Radiological Ltd 
Lancashire Dynamo Electronic Products Ltd 
Leland Instruments Ltd 
Livingston Laboratories Ltd 
Lyons Ltd, Claude 
Mullard Ltd 
Rank Cintel Ltd 
Research & Control Instruments Lid 
Servomex Controls Ltd 


GENERATORS—SQUARE WAVE 
% Circle No 724 on reply card 
Allied Electronics Ltd 
B & K Laboratories Ltd 
Cawkell Research & Electronics Ltd 
EMI Electronics Ltd 
General Radiological Ltd 
Glass Developments Ltd 
Lancashire Dynamo Electronic Products Ltd 
Leland Instruments Ltd 
Livingston Laboratories Ltd 
Lyons Ltd, Claude 
Microwave Instruments Ltd 
Mull: ard Ltd 
Nag gard Ltd 
Panax Equipment Ltd 


Rank Cintel Lid 

Research & Contro! Instruments Ltd 
Servomex Controls Ltd 

Solartron Electronic Group Ltd 
Venner Electronics Ltd 


GENERA TORS—ULTRASONIC 
% Circle No 725 on reply card 
B & K Laboratories itd 
Cawkell Research & Electronics Ltd 
General Radiological Ltd 
Glass Developments Ltd 
Kelvin & Hughes Ltd 
Lancashire Dynamo Electronic Products Lt 
Leland Instruments Ltd 
Livingston Laboratories Ltd 
Mullard Equipment Ltd 
Solartron Electronic Group Ltd 
Ultrasonics Ltd 
Ultrasonoscope Ltd 


GENERATORS—ELECTROSTATIC 
* Circle No 726 on reply card 
High Voltage Servicing Co Ltd (sole UK 
butors for HVE Corpn USA) 
Leybold Vacuum Sales Ltd 
Metropolitan- Vickers Electrical Co Ltd 
Miles Hivolt Ltd 
Research & Control! Instruments Ltd 
(Cockcroft-\V 


GLASS—LEAD 
* Circle No 727 on reply card 
Andrews, Cuthbert 
Butterworth Bros Lid 
Chance Bros Ltd 
Chance-Pilkington Optical Works 
Laboratory Apparatus & Glass Blowing ‘ 
Metropolitan- Vickers Electrical Co Ltd 
Newton Victor Ltd 
Optical Works Ltd, The 
OVF Lid 
Research & Control-Instruments Lid 
avage & Parsons [td 


GLASSW ARE—LABORATORY 
% Circle No 728 on reply card 

Baird & Tatlock (London) Ltd 
Brinkmam Ltd, 
Butterworth Bros L td 
Chance Bros Ltd 
Cuthbert Ltd, Ralph 
Galienkamp & Co Ltd, A 
General Radiological Ltd 
Glass Developments Ltd 
Griffin & George Ltd 
Hospital & Laboratory Supplies Lid 
Ionic Instruments (London) Ltd 
Jobling & Co Ltd, James 
Laboratory Apparatus & Glass Blowing Co 
Loughborough Glass Co Ltd 
Poulien, Scife & Lee Lid 
Quickfit & Quartz Ltd 
QVF Ltd 
River Chemical Co Ltd 
Scientific Furnishings Ltd 
Shandon Scientific Co Ltd 
Springham & Co, G. 
Towers & Co Lid, J. W 
Vicsons Ltd 


GLOVE BOXES—STANDARD PRODUCTS 
% Circle No 729 on reply card 
Ayling Ivuciear kquipment Co 
BMB (Sales) Lid 
Chatwood-Miiner Lid 
Dore Ltd 
Falk & Co Ltd, M. 
HL Instruments Ltd 
Hawker Siddeley Nuclear Power 11d 
Marine & Industrial Plastics Lu 
Mendip (Chemical Engineering) Lid 
Ramsey Engineering Co Ltd 
Savage & Parsons Ltd 
South London E! ‘ea eee Co Lt 
Towers & Co Ltd, J. 
Townson & Mercer | - 
Weatherfoil Heating Systems Ltd 
GLOVE BOXES—SPECIAL ORDER 
% Circle No 730 on reply card 
Ayling Nuclear Equipment Co 
BMB (Sales) tid 
Boucher & Co Ltd 
Brown & Co Ltd, E, G 
Carrier Engineering Co Ltd 
Chatwood-Milner Ltd 
Faik & Co Ltd, M 
General Radiological Ltd 
Graviner Mfg Co Ltd 
Guest Industrials Ltd 
Hawker Siddeley Nuclear Power Ltd 
HL Instruments Ltd 
Marine & Industrial Plastics Ltd 
Mendip (Chem. Ef ~’ ) Lid 
Opperman Lid, S. 
Palatine Tool & atti Co (Surbiton) 
Savage & Parsons Ltd 
South London Electrical Equipment Co Lid 
Spembly Ltd 
Thermo-Plastics Ltd 
Townson & Mercer Ltd 
Vickers-Armstrongs Ltd 
Weatherfoil Heating Systems Ltd 
Western Detail Mfrs Lid 


GLOVE BOX GAUNTLETS 
% Circle No 731 on reply card 
Chichester Rubber Co Ltd, The 
Falk & Co Ltd, M 
Milne Ltd, C, S. 
South London ry enaeaenen Co Lid 
Towers & Co Ltd, J. 
Veedip Ltd 


vite 








id 








HARDNESS TESTING INSTRUMENTS 
*& Circle 4 # 732 on reply card 
Nash & Phomp 
She 1 Scientific ee Lid 
Wy 1 Lid 
HEATERS—RADIOFREQUENCY 
i Circle No 733 on reply card 
B&K La ratories Ltd 








Brit I 1S on Fi yuston Co Ltd, The 

EMI d 

English Elec , The 

General I ais Co Lak, The 

Inc t Heat Co Ltd 

7 - Dynamo Electronic Pr ts Ltd 
Le Instr nts Ltd 

Meta c Furnaces Ltd 

Met 1-Vickers Electrica! Co Ltd 

Ra rs Lid 


H 
Western Detail Mfrs Ltd 


HEATERS-—-SURFACE 
+ a No 734 cn reply car 


Dore 
I ial Eng ineering | td 
Is il is 

Spe Ltd 

Stab Co Ltd, The 

T Co Ltd, J. W. 

Wort yn-Simpson Ltd 


HEATING TAPES 
* Circle No 735 on reply card 


ae i & Fatiock (London) Ltd 
thermal TEN Ltd 
Gal mp & Co Ltd, 
Grif George Ltd 
Hospital & Laboratory Supplies Ltd 
Isopad Ltd 
Lat ry Apparatus & Glass Blo ( 
Stabilag Co Ltd, The 
To Co Ltd, J. W. 
Vics Ltd 


INTROSCOPES 
i. Cate, maa 736 on reply card 
Allen Co, P. 
F 1 Auk Co Ltd 
Opt W rks Ltd 


IONIZATION CHAMBERS 
* Circle No v. 7 reply card 
Baldwin Instrument Co I 
Gan m \ Ltd 
Gene Radiological Ltd 
Isotope Deve “ - nents Ltd 
Ples Nucleonics Ltd 
Research & Control Instruments Ltd 
n Co Ltd, H. 
Industrial Applications Ltd 
tail Mfrs Ltd 
20th Century Electronics Ltd 











IONIZATION CHAMBERS—REACTOR 
% Circle No 738 on reply card 
General Radiological Ltd 


Isot Developments Ltd 

P Nucleonics Ltd 

Research & Control Instruments I td 
20th Centurv Electronics Ltd 

Va Industrial Applications I.td 


TRRADIATION SERVICES 
* Circle No 739 on reply card 


Me -\ kers Fiectrical Co 
N r = ‘ 

R Owen Ltd Lo ton) 

I} car Engineering I td 


ISOTOPES 
*% Circle No 740 on reply card 


I ( Ltd, M. (ape 
R cal Centre (UKAEA) 


20tt iry Electronics Ltd 


—e CONTAINERS—(See Containers— 


KICKSORTERS—(See Analysers—Pulse Amplitude) 


LABORATORY EQUIPMENT CONTRACTORS 
* Circle No 741 on reply car 

! Electronics Ltd (electronic) 

aird & Tatlock (London) Ltd 

1 (Shielding Products) Ltd 

rt Ltd, Ralph 


if 

Dyr n Radio Lid 
Electrotherr Encinecring Ltd 

Engis Ltd (Diamond Abrasive Mfrs) 
Extrudex Ltd 

Falk & Co Ltd, M. 

Galicnkamp & Co Ltd, A 





Ga r & Co Ltd, Henry 

Gr ree Ltd 

Ha n) Ltd, FP. & R. M 
Ho & Laboratory Supplies Ltd 





Ionic In truments (London) Ltd 

Isot Developments Ltd 

Laboratory Apparatus & Glass Blowing Co 
Lang London Ltd 


Leland Instr mer i “y 

Lock & Co Lid, 

Loughborough 7 ct Go Ltd 
Marine & Industrial Plastics Ltd 
Microwave Instruments Ltd 


North of England School Furnishing Co Ltd 


ediweld | td 
Scientific Furnishings Ltd 
Solartron Electronic Group Ltd 
Spembly Lid 
Stabilag Co Ltd, The 
Sturtevant Eng ineering Co Ltd 
Tinsley & Co Ltd, H. 

Towers & Co Ltd, J. W. 
Townson & Mercer Ltd 
Vicsons Ltd 
Western Detail Mfrs Ltd 


LEAD BLOCKS 
* Circle No 742 on reply card 
Appleton & |} 
Associated Lead | Manufacturers Ltd 
Blundell & Crompton Li “Ys 
British Lead Mills ltd 





ne 
Falk & Co Ltd, M 
Fowler Ltd 
General Radiological Ltd 
Gravebrook Lid, M. & W. 
Grey & Marten Ltd 
Hull & Sons Ltd, F 
Isotope Developments Ltd 
Labgear Ltd 
Lock & Co Lid, A. M. 
Mills Packard Construction Co Ltd 
Nuclear Engineering [td 
Randall Ltd, P. E. 

Research & Cur 
Rober s J td, R 
"a ns Lt d 
Detail! Mfrs Ltd 


itrol Instruments Lid 








LEAD CASTLES 

* Circle No 743 on reply card 
Appleton 

Associated Lead cinneimenmnees Lid 

Britisn Lead Mills Lt 

Dynatron Radio Ltd 

Fkco Electronics Ltd 

ERD Engineering Co Ltd 

Fowler Ltd 


Gencral Radiological Ltd 

Grey & Marten Ltd 

Hull & Sons Ltd, F. 

Isotope Developments Ltd 

Labeear [1d 

Lock & Co Ltd, A. M. 

Mills Packard Construction Co Lid 
Nuclear Engineering Ltd 

Panax Equipment Ltd 

Randall Lid, P. E. 

Research & Contro! Instruments Ltd 
Roberts Ltd, R. E. 

Savage & Parsons Ltd 

Western Dern't Mfrs Ltd 


LIGHT SOURCES—SPECTROGRAPHIC 
% Circle No 744 on reply card 

British Thomson-Houston Co Ltd 
Cuthbert Ltd, Ralph 
Hilger & Watts Ltd 
Joyce, Loeh! Ltd 
Leland Instruments Ltd 
Philips Electrical Ltd 


LIGHT SOURCFS—ULTRAVIOLET 
*% Circle No 745 on reply card 
Fleischmann (London) Ltd 
General Flectric Co Ltd, The 
Hanovia Lamps 
Joyce, Loeb! Ltd 
Research & Control Instruments [id 
Thermal Syndicate Ltd 


LOAD CELIS 
*% Circle No 746 on reply card 

B. & K Laboratories Ltd 
Davy & United Fneineering Co Lid 
Fliliott Bros (London) Ltd 
Research & Control! Instruments Ltd 
Salford Flectrica! Instruments Ltd 
Wykeham Ltd 


MAGNETS —PFRVANENT 
* Circle No 747 on reply card 
Allen & Co Ltd, Edgar 
Darwins [td 
Fnelish Steel Corp Ttd 
General Flectric Co Ltd, The 
Griffin & George Ltd 
Maenetic Fauinment Co Ltd, The 
Mullard Tita 
Plessev Ltd 
Rese h & Control! Instruments Ltd 


MAGNETS--ELECTRO (see Electromad: 1ets) 


MANIPULATORS—-MASTER SLAV! 
Circle No 748 on rep'y card 
Hobson Ltd, H. 
General Flectric Co Ltd 
Palatine Too! & Engineering Co (Surbiton) Lid 
Pye Lid 
Savace & Parsons Ltd 
Western Detail Mfrs Ltd 


MANIPULATORS— TONG 
* Circle No 7-49 on reply c-rd 

Carter & Viner Ltd 

General Radiological Ltd 

HL Instruments Ltd 

ratory Apparatus & Glass Blowing Co 

& Parsons Ltd 
elk eflex Products Ltd 
Townson & Mercer Ltd 
Western Detail Mfrs Ltd 





MANOMETERS-- ELECTRONIC 

Circle No 750 on reply ca 
Appiebv & Ireland Ltd 
Bryans Aeroquipment Ltd 
Cambridge Instrument Co Lid 
Laboratory Apparatus & Glass Blowine Co 
Leybo!ld Vacuum Sales Ltd 
Solartron Electronic Group Ltd 


MANOMETERS INCLINED TUBE 
% Circle No 751 on reply card 
Appleby & Ircland Ltd 
Brvans Acroquipment [td 
Casella & Co Ltd, C. F. 
Darton & Co Ltd. F. 
Griffin & George Ltd 
Ionic Instruments (London) Ltd 
Kent Ltd, George 
Negretti & Zambra Ltd 
Thompson Instrument Co Ltd, John 
Towers & Co Ltd, J. W. 


a 


MANOMETERS—MERCURY 


* Circle No 752 on reply card 
























































Appleby & Ireland lt BUYERS’ 
Barnet Instruments tid GUIDE 
Bryans Acroquipment FEB 60 
Budworth Ltd, David 
Darton & Co Ltd, F. 
Edwards High Vacuum Ltd 
Elliott Brothers (L ondon) Lid 
Evershed & Vi gn ves Lt 
Gallenkamp & Co Ltd, Mie 
Glass Devel nts Ltd 
Griffin & George Ltd 
Ionic Instruments (London) Ltd 
Kelvin & Ht ighes Ltd 
Kent Lid, ¢ 
Leybold Vacuum “Sales Lid 
Neg are i & Zambra Ltd 
Quickfir & Quartz Lid 
Taylor Controls Lid 
Taylor-Short & Mason Ltd 
Thompson Instrument Co Lid, John 
Towers & Co Ltd, J. W 
MANOMETERS—U -TUBE 
* Circle - 753 on reply card 
Appleby ! 
Baird & Tatlock pee Lid 
Bryans Acroquipment Ltd 
Budworth Lid, oe 
Casella & Co Lt 1, 
Cuthbert Ltd, Ralph 
Darton & Co hid. F. 
Edwards High Vacuum Ltd 
Elliott Brothers (London) Ltd 
Gallenkamp & Co Ltd, A. 
Glass Developments Ltd 
Griffin & George 
Ionic Ins nents pan Lid 
Kent Lid ( -oregc 
actit Sales Ltd 
- Zambra Ltd 
~ Quartz Ltd 
& Co, G 
} Instrument Co Ltd, John 
eran & Co Lid, J. W. 
MECHANICAL TESTING BQUIPMENT 
* Circle Ne 754 on reply card 
A\ 1 WV. & TT. 
Cawke!l! Research & Electronics Ltd 
Den 1 & Son Ltd, Samuel 
D rbt 
Elect o-Hydt aulics Ltd 
EMI 1 ectronics Ltd 
Ionic Instruments (London) Ltd 
Mercer Ltd, T. 
Moore & Co — Ww. E. 
Rubery Owen Ltd ¢ Darl: ast yn) 
Sealc herb Lid 
Ten ter Ltd 
Universal Patrern & Precision Eng ¢ Ltd 
Wevers Bros Lid 
Wykeham Ltd 
METERS—B it 
% Circle No 755 on reply cad 
Elliott Bros (London) Ltd 
Evershed & Vignoles Ltd 
Hutcheon Duthie & Son Ltd, * 
Kent Ltd, George 
Thermocontrol Installations Co Lid 
METERS— FREQUENCY 
Circle Ne 756 on reply card 
ical |_aboratories 
London) Ltd 
tri ‘o Ltd, The 
yes Lt 
ignoles Ltd 
Co Ltd, The 
4 Is l td 
lat ae 
leak ents (Pu iin) I 
n 
r The 
Con iments Lid 
1 t i! str T Lt 
Sane no Weston Lrd 
Stonebridge Plectrical Co Ltd 
Turner Ltd. E 
Venner Eid 
METERS ; 
Circle No 757 on reply card 
Baird & fatiock (London) Ltd 
Griffin & George Ltd 
Guest Industrials Ltd 
Honeywell Controls Ltd 
Kent Ltd, Georg 
Parkinson & Cowan Ltd 
White Electrica] Instrument Co I td 
Wright & Co Ltd, Alexander 
WETERS— HU MIDITY 
* Circle No 758 on reply card 
Cambrid . Instr * mt Co Lid 
Darton & Co Ltd, 
Dawe Ins ind na Ls 
Elliott Bros (London) Ltd 
Honeywell Controls Ltd 
Research & Control Instruments Ltd 
Taylor-Short & Mason Ltd 
METERS—pH 
% Circle No 759 on reply card 
Baird & Tatlock (London) Ltd 
Cambridge Instrument Co Lid 
Cuthbert Ltd, Ralph 
Doran Instrument Co Ltd 
Electronic Instruments Ltd 
Filiott Bros (London) Ltd 
General Electric Co Ltd, ° 
Griffin & George Ltd 
Honeywell Controls Ltd 
Tonic Instruments (London) Ltd 25 








NUCLEAR 
POWER 
BUYERS’ 


GUIDE 
FEB 60 


METERS. pH —continued 
Kent Lid, George 
Lock & Co Ltd, A. M 
McKelien Automation Ltd 
Research & Contro! Instruments Ltd 
White Electrical Instrument Co Ltd 
Wykeham Ltd 


METERS--POWER FACTOR 
% Circle No 760 on reply card 

British Thomson-Houston Co Ltd, [he 
English Electric Co Ltd, The 
Ferranti Ltd 
Gencral Electric Co Ltd, The 
Kent Ltd, George 
McKellen Automation Ltd 
Measuring Instruments (Pullin) Ltd 
Measurement Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Record Electrical Co Ltd, The 
Reyrolle & Co Ltd, A 
Salford Electrical Instruments Ltd 


METERS—REACTOR PERIOD 
%& Circle No 761 on reply card 
Ekco Electromecs Ltd 
Elliott Nucleonics Ltd 
Genera! Radiological Ltd 
Honeywell Controls Ltd 
Isotope Developments Ltd 
Kent Lid, George 
Plessey Nucieonics Ltd 
Sunvic Controls Lid 


METERS—REACTOR POWER LEVF!I 
% Circle No 762 on reply card 
Ekco Electronics Ltd 
Elliott Nucle mics Ltd 
Ericsson Telephones Ltc 
General Radiologi cal Lid 
Honeywell Controls Ltd 
Isotope Developments Ltd 
Kent Ltd, George 
Plessey Nucleonics Ltd 
Record Electrical Co Ltd, The 
Sunvic Ltd 


METERS-—-RFACTOR POWER ERROR 
% Circle No 763 on reply card 
Ekco Electronics Ltd 
Elliott Nucleonics Ltd 
Ericsson Telephones Ltd 
General Radiological Ltd 
Honeywell Controls Ltd 
Kent Lid, George 
Plessey Nucleon:cs Ltd 
Record Electrical Lid 
Sunvic Controls Ltd 


METERS—kWh 
; % Circle No 764 on reply card 
Elliott Nucleonics Ltd 
English Electric Co Ltd, The 
Ferranti Lid 
General Electric Co Ltd, The 
Kent Ltd, George 
Measurement Ltd 
Metropolitan-Vickers Electrical Co Lid 
Parkinson & Cowan Lid 
Stonebridge Electrical Co Ltd 


MICROSCOPES—-ELECTRON 
% Circle No Vow on | r 

Baker of Holborn Lid, ae ee 
Cuthbert Lid, Ralph 
Metropolitan-Vickers Electrical Co Ltd 
Research & Control Instruments Ltd 
Stonebridge Electrical Co Ltd 
Wykeham Lid 


MICROSCOPES—-FLYING SPOT 
% Circle No 766 on re d 
McKellen Automation Lid = 
Rank Cintel Ltd 


MICROSCOPES— MEASURING 
: * Circle No vg on reply card 
Baker of Holborn Ltd, 
Cambridge Instrument & Ltd 
Cuthbert Ltd, Ralph 
Griffin & George Lid 
Hilger & Watts Ltd 
McArthur Microscopes Ltd 
Precision Tool & Instrument Ltd 
Prior & Co Lid, W. R. 
Shandon Scientific Co Ltd 

\ am Ltd 


MICROSCOPES—METALLURGICAI 
%& Circle No 768 on reply card 
*r of Holborn Ltd, C. 
( ke, Troughton & Simms Lid 


mp & Co Ltd, A 


} r Warts Lid 
{cA ir Micr pes Ltd 
a x € lid, W_R 
Shandon Scientific Co Ltd 
Wykeham Ltd 
MICROSCOPES—PROJECTION 
*% Circle No id on reply card 
taker of Holborn Lt 
 ~ | , re ~ , I | 
f ‘ r I 1 R nh 
Flatte Garnett Ltd 
MecAr eM r Lid 
Shandon Scient Co Ltd 


MONITORS—FAST NEUTRON 
%& Circle No 770 on reply card 
4 


rmdept Lid 
Fceko Electron Ltd 
Fricsson Teler nes Ltd 
yeneral Rad gical Ltd 
I pe Dev pments Ltd 
‘land Instruments Ltd 
Nuclear Enterprises (GB) Lid 
Plessey Nucleon Ltd 
29th Century Ele nics Ltd 


MONITORS—HAND, FOOT & CLOTHING 
Circle No 771 on reply card 
EMI Electronics Ltd 
Isotope Development Ltd 
Leland Instruments Ltd 
Mullard Equipment Ltd (hand) 
Panax Equipment Ltd 
Research & Control Instruments Ltd 


MONITORS—PORTABLE RADIATION 
% Circle No 772 on reply card 
Airmec Ltd 
Baldwin Instrument Co Lid 
Burndept Lid 
Ekco Electronics Ltd 
Elliott Brothers (London) Ltd 
Ericsson Telephones Ltd 
Fleming Radio (Developments) Ltd 
General Radiological Ltd 
Isotope Developments Ltd 
Labgear Ltd 


Nicholson (Scientific Instruments) Ltd, W. B. 


Nuclear Enterprises (GB) Ltd 
Panax Equipment Ltd 

Plessey Nucleonics Ltd 

Radiation Monitors Ltd 

Research & Control Instruments Ltd 


MONITORS— X-RAY 
% Circle No ay on reply card 
Baldwin Instrument Co Lid 
Ekco Electronics Ltd 
Fleming Radio (Developments) Ltd 
Gamma-Rays Ltd 
General Radiologica! Ltd 
Labgear Lid 
Research & Contro! Instruments Ltd 
Solus-Schall Ltd 


MOTORS—FRACTIONAL H.P. 
% Circle No 774 on reply card 
ASEA Electric Ltl 
British Thomson-Houston Co Ltd, The 
Crompton Parkinson Ltd 
Cuthbert Lid, Raiph 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
English Electric Co Ltd, The 
Evershed & Vignoles Lid 
General Electric Co Ltd, The 
Jones & Stevens Ltd 
Kelvin & Hughes Ltd 
Kent Ltd, George 
Klaxon Lid 
Lancashire Dynamo & Crypto Ltd 
Laurence, Scott & Electromotors Ltd 
McKellen Automation Ltd 
Metropolitan-Vickers Electrical Co Lid 
Newman Industries Ltd 
Plessey Nucleonics Ltd 
Pringle & Sons (London) Ltd, Robert 
Pullin & Co Ltd, R. B. 
Rotax Lid 
Stewart Aeronautical Ltd 
Thermocontro! Installations Co Lid 


MOTORS—SERVO 
% Circle No 775 on reply card 

British Thomson-Houston Co Lid, The 
Electro Methods Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Lid 
General Electric Co Ltd, The 
Gordon & Co Ltd, James 
Jones & Co (Engineers) Ltd, Walter 
Jones & Stevens Lid 
Kent Ltd, George 
Ketay Ltd 
Klaxon Ltd 
Lancashire Dynamo Electronic Products Ltd 
Laurence, Scott & Electromotors Ltd 
Metropolitan-Vickers Electrical Co Lid 
Plessey Nucleonics Ltd 
Pullin & Co Ltd, R, B. 
Stewart Aeronautical Ltd 
Thermocontro! Installations Co Ltd 


MOTORS—SYNCHRONOUS 
*% Circle No 776 on reply card 

ASEA Electrical Ltd 
British Thomson-Houston Co Lid, The 
Crompton Parkinson Lid 
Electric Construction Co Ltd, The 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
English Electric Co Lid, The 
General Electric Co Ltd, The 
Jones & Co (Engineers) Ltd, Walter 
Kelvin & Hughes Ltd 
Kent Ltd, George 
Klaxon Ltd 
Lancashire Dynamo & Crypto Lid 
Laurence, Scott & Electromotors Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Plessey Co Ltd, The 
Pullin & Co Ltd, R. B 
Sangamo Weston Ltd 
Stewart Aeronautical Ltd 
Thermocontrol Installations Co Ltd 


NAMEPLATES, DIALS AND SCALES 
% Circle No 777 on reply card 
British Metal Engraving Co ttd 
Caxton Nameplate Mfg Co td 


» Itd, The 





& M 
Metal Geoven: Co Ltd 
Reliance (Nameplates) Ltd 
Universal Engraving Co Ltd 


NEUTRON SOURCES 
*% Circle No 778 on reply card 
Miles Hivolt Ltd 
Radiochemical Centre (UKALA) 
Research & Contro! Instruments Ltd 
Talbot Stead Tube Co Ltd 
TI Nuclear Engineering Ltd 


OSCILLOGRAPHS—CATHODE RAY 
% Circle No 779 on reply card 
Airmec Ltd 
Allied Electronics Ltd 
B & K Laboratories Ltd 
British Physical Laboratories 
Cambridge Instrument Co Ltd 
Cawkell Research & Electronics Lid 
Cossor Instruments Ltd 
EMI Electronics Ltd 
Ferranti I td 
Fleming Radio Ltd 
Furzehill Laboratories Ltd 
General! Eiectric Co Lid, The 
Griffin & George Ltd 
Holiday & Hemmerdinger Ltd 
Leland Instruments Iitd 
Livingston Laboratories Ltd 
Lock & Co Ltd, A. M 
Lyons Ltd. Claude (agents for Allen B Du Mont 
USA) 
McKellen Automation Ltd 
Mullard Equipment Ltd 
Nagard Lid 
Parkinson & Cowan Ltd 
Pye Ltd 
Rank Cintel Ltd 
Research & Control Instruments Lid 
Robinsen & Ptnrs Ltd, 
Solartron Electronic Group Ltd 
Southern Instruments, Computer Division 
Taylor Electrical Instruments Ltd 
20th Century Electronics Ltd (cathode ray tubes) 


OVENS—LABORATORY 
% Circle No 780 on reply card 
AEW tid 
Baird & Tatlock (London) Ltd 
Barlow-Whitney Ltd 
Bayley Clanahan Ltd 
Cuthbert Ltd, Ralph 
Gallenkamp & Co Ltd, A. 
General Electric Co Ltd, The 
Griffin & George Ltd 
Harris (Birmingham) Ltd, F. & R. M. 
Laboratory Apparatus & Glass Blowing Co 
Leland Instruments Ltd 
Lund Bros Ltd 
Marine & Industrial Plastics Ltd 
Royce Electric Furnaces Ltd 
Scientific Furnishings Ltd 
Shandon Scientific Co Ltd 
Spembly Ltd 
Towers & Co Ltd, J. W 


OVENS—VACUUM 
*% Circle No 781 on reply card 
AEW Lid 
Baird & Tatlock (London) Ltd 
Barlow-Whitney Ltd 
Bayley Clanahan Ltd 
Blundelt & Crompton Ltd 
Butterfield Lid, W. P. 
Edwards High Vacuum Ltd 
Foster Yates & Shaw Ltd 
Galienkamp & Co Ltd, A. 
Griffin & George Ltd 
Leybold Vacuum Sales Ltd 
NGN Electrical Ltd 
Pulsometer Engineering Co Ltd. The 
Spembly Ltd 
Towers & Co Ltd, J. 
Vacuum Industrial eS Ltd 
Walker Ltd, C. & W. 
Western Detail Mfrs Ltd 


PANELS—INSTRUMENT 
% Circle No 782 on reply card 
Accurate Recording Instrument Co Lid 
Allied Electronics Ltd 
Appleby & Ireland Ltd 
Armstrong Whitworth Aircraft Ltd, Sir W. G 
Ayling Nuclear Equipment Co 
Brown & Co Ltd, E. G. 
Constructors John Brown Ltd 
Elliott Bros (London) Ltd 
Elliott Nucleonics Ltd 
Ericsson Telephones Ltd 
Evershed & Vignoles Ltd 
General Electric Co Ltd, The 
Genera! Radiological Ltd 
Gordon & Co Ltd, James 
Hendrey Relays Ltd 
Honeywell Controls Ltd 
Hutcheon Duthie & Son Ltd, R. 
Integra, Leeds & Northrup Ltd 
Ionic Instruments (London) Ltd 
IV Pressure Controllers Ltd 
KDG Instruments Ltd 
Kent Lid, George 
Kelvin & Hughes Ltd 
Laboratory Apparatus & Glass Blowing Co 
Laurence, Scott & Electromotors Ltd 
Leland Instruments Lid 
Lock & Co Ltd, A. M. 
Londex Ltd 
Lund Bros Ltd 
Metal Gravure Co Ltd, The 
Microwave Instruments Ltd 
Milne Ltd, C, S. 
New Western (Engineering) Ltd 
Permali Ltd 
Reyrolle & Co Ltd, A 
Ryder & Co (Manchester) Ltd, Thomas 
Salford Electrical Instruments Ltd 
Sheet Metal Engincering Ltd 
Southborough (Weybridge) Ltd 
Spembly Ltd 
Stabilag Co Ltd, The 
Sunvic Controls Ltd 
Taylor Comrols Ltd 
Taylor-Short & Mason Ltd 
Thermocontrol Installations Co Ltd 
Thompson Instrument Co Ltd, John 
West Instruments Lid 
Western Detail Mfrs Ltd 


PATHOLOGICAL LABORATORY APPARATUS 
*% Circle No 783 on reply card 
Baird & Tatlock (London) Ltd 
Cuthbert Lid, Ralph 
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pATHOLOGICAL LABORATORY APPARATUS 
—continued 


Edwards High Vacuum Ltd 
Gallenkamp & Co Ltd, A. 
Griffin . George Ltd 

Gurt Ltd, Edward 

Hendrey "ems Ltd 
Hospital & —— Supplies Ltd 
Lock & Co Ltd, M. 
Loughborough Sh Co Ltd 
Scient ‘ific Furnishings Ltd 
Shandon Sc entific Co Ltd 
Stabilag Co Ltd, The 

Co Ltd, J. W. 





Towers 
Weyers Bros Ltd 
PERISCOPES 


x Crete No 784 on reply card 
Allen & Co, P. 

Avimo Ltd 

Foster Instrument Co Ltd 

Optical Works Ltd 

Ross Ensign Ltd 

Sp bly Lid 


PHOTOCELLS & DEVICES 
% Circle No 785 on reply card 
Airmec Ltd 
Allied Electronics Ltd 
Baldwin Instrument Co Ltd 
British Thomson-Houston Co Ltd, The 
Counting Instruments Ltd 
Elcontrol Ltd 
EMI Electronics Ltd 
Evans Electroselenium Ltd 
Genera! Electric Co Ltd, The 
Hilger & Watts Ltd 
Holiday & Hemmerdinger Ltd 
Lancashire Dynamo Electronic Products Ltd 
Leland Instruments Ltd 
Lock & Co Ltd, A. M. 
Londex Ltd 
Megatron Ltd 
Metropolitan-Vickers Electrical Co Ltd 
Mullard Ltd 
Radiovisor Parent Ltd 
Rank Cintel Ltd 
Research & Controj Instruments Ltd 
Sangamo Weston Lt 
Siemens Edison Swan Ltd 
Spembly Ltd 
Standard Telephones & Cables Ltd 
Stonebridge Electrical Co Ltd 


PHOTOGRAPHIC MATERIALS 
* Circle No 786 on reply card 
General Chemical & Pharmaceutical Co Lid, The 
Ilford Ltd 
Kodak Ltd 
Mason & Sons Ltd, E. N 
Research & Control Instruments Ltd 
Stewart Aeronautical Ltd 


PHOTOMULTIPLIER TUBES 
% Circle No 787 on reply card 
B. & K. Laboratories Ltd 
EMI Electronics Ltd 
ERD Engineering Co Ltd 
Isotope Developments Ltd 
Leland Instruments Ltd 
Mullard Ltd 
Rank Cintel Ltd 
Reid Manufacturing Co Ltd, A. 
Research & Control Instruments Ltd 
Siemens Edison Swan Ltd 
20th Century Electronics Ltd 


POLAROGRAPHS 
% Circle No 788 on reply card 
Cambridge Instrument Co Ltd 
Cuthbert Ltd, Ralph 
Evershed & Vignoles Ltd 
Integra, Leeds & Northrup Ltd 
Lock & Co Lid, A. M. 
Lyons Ltd, Claude (agents for General Radio 
Co USA) 
Mervyn Instruments 
Southern Instruments 


POTENTIOMETERS 
*% Circle No 789 on reply card 
Baird & Tatlock (London) Ltd 
B. & K. Laboratories Ltd 
Beckman Instruments Ltd 
Cambridge Instrument Co ! td 
Cuthbert Ltd, Ralph 
Doran Instrument Co Ltd 
Fox Ltd, P. X. (precision and power) 
Geipel Ltd, William 
General Electric Co Ltd, The 
Griffin & George Ltd 


Holiday & Hemmerdin; hid 
Honeywell Controls Ltd 
Integra, Leeds & Northrup 1 


Isenthal & Co Ltd 

Kent Ltd, George 

Lock & Co Ltd, A. M. 
Morganite Resistors Ltd 
Plessey Co Ltd, The 


PRE-AMPLIFIERS 
% Circle No 790 on reply card 
Armstrong Whitworth Aircraft Ltd, Sir W. G. 
Cawkell Research & Electronics Ltd 





Cossor Instruments Ltd 

Ekco Electronics Ltd 

Elliott Nucleonics Ltd 

EMI Electronics Ltd 

Ericss m Telephon Itd 

Glass Developments. I td 

Holiday & Hemmerdin lid 
Joyce, Loebl & Co Ltd 

Kelvin & Hughes (Industrial) Ltd 
Labgear Ltd 


Livingston Laboratories Ltd 
Lock & Co Ltd. A. M 
Mullard Lid 

Nagard Lid 

Nuclear Enterprises (GB) Ltd 
lessey Nucleonics Ltd 


Rank Cimel Ltd 

Research & Control Instruments Lid 
Siemens Edison Swan Ltd 

Sunvic Controls Ltd 


PRECIOUS METAIS 
* Circle No 791 on reply card 

Baker Piatinum Div, Engelhard Industries Lid 
General Chemical & Pharmaceutical Co Ltd, The 
Johnson, Matthey & Co Ltd 
Laboratory Apparatus & Glass Blowing Co 
Mond Nickel Co Ltd, The 
Sheffield Smelting Co Ltd, The 


PRESCALERS 
% Circle No 792 on reply card 
Isotope Developments Ltd 
Labgear Ltd 
Lock & Co Ltd, A. M. 
Panax Equipment Ltd 
Research & Control Instruments Ltd 
Sunvic Controls Ltd 


PROBE UNITS—NUCLEONIC 
*% Circle No 793 on reply card 
Dynatron Radio Ltd 
Ekco Electronics Ltd 
Ericsson Telephones Ltd 
Fleming Radio (Development) Ltd 
General Radiological Ltd 
Isotope Developments Ltd 
Kelvin & Hughes (Industrial) Ltd 
Labgear Ltd 
Panax Equipment Ltd 
Plessey Nucleonics Ltd 
Research & Control! Instruments Ltd 


PROBE QUENCH UNITS 
* Circle No 794 on reply card 
Burndept Ltd 
Dynatron Radio Ltd 
Ekco Electronics Ltd 
Ericsson Telephones Ltd 
General Radiological Ltd 
Isotope Developments Ltd 
Labgear Ltd 


PUMPS—AIR 
* Circle No 795 on reply card 

Aeraspray Associated Ltd 
Alley & Maclellan Ltd 
Baird & Tatlock (London) Ltd 
Ben Patents Ltd 
Broom & Wade Ltd 
Chamberlain Industries Ltd 
Clarke, Chapman & Co Ltd 
Griffin & George Ltd 
Holland Engineering Co Lid, B. A. 
Lacy-Hulbert & Co Ltd 
Leybold Vacuum Sales Ltd 
Northey Rotary Compressors Lid 
Pulsometer Engineering Co Ltd, The 
Reavell & Co Ltd 
Wade Engineering [td 
Weir Ltd, G. & J. 
Whittaker Hall & Co (1929) Ltd 
Williams & James (Engineers) Ltd 
Worthington-Simpson Ltd 


PUMPS—COMBINED VACUUM & PRESSURE 
* Circle No 796 on reply card 
Alley & Maclellan Ltd 
Baird & Tatlock (London) Ltd 
Ben Patents Ltd 
Broom & Wade Ltd 
Capper Ltd, W. 
Clarke, Chapman & Co Ltd 
Cuthbert Ltd, Ralph 
Edwards High Vacuum Ltd 
Gallenkamp & Co Ltd, A. 
Griffin & George Ltd 
Ingersoll-Rand Ltd 
Lacy-Hulbert & Co Ltd 
Leybold Vacuum Sales Ltd 
Mono Pumps Ltd 
NGN Electrical Ltd 
Northey Rotary Compressors Ltd 
Pulsometer Engineering Co Ltd, The 
Reavell & Co Ltd 
Vacuum Industrial Applications Ltd 
Wade Engineering Ltd 
Western Detail Mfrs Ltd 
Whittaker Hall & Co (1929) Ltd 


PU™MPS—GAS BALLAST & BOOSTER 
*% Circle No 797 on reply card 
Capper Lid, W. 
FCD Itd 
Fdwards High Vacuum Ltd 
Ficischmann (London) Ltd 
Holland Fnegineerine Co Ltd, B, A. 
Leybold Vacuum Sales Ltd 
Metropolitan-Vickers Electrical Co Lid 
Northey Rotary Compressors Ltd 
Pulsometer Engineering Co Ltd, The 
Reavell & Co Ltd 
Sigmund Pumps Ltd 
Vecuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 
Whittaker Hall & Co (1929) Ltd 
PUMPS—HIGH VACUUM, ION GETTER 
% Circle No er jon reply card 
Fdwards Hich \ acum 
Tevbold Vacuum Sales L t d 
Ficischmann (London) Ttd 
Pulsometer Engineering Co Ltd, The 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 


PUMPS HIG H VACUUM, MERCURY 
DIFFUSION 
*% Circle No 799 on reply card 

Cuthbert Ltd, Ralph 

Fdwards High Vacuum Ltd 

Fleischmann (London) Ltd 

Glass Developments Ltd 

Griffin & George Ltd 

Leybold Vacuum Sales Ltd 


Metropolitan-Vickers Electrical Co Liu NUCLEAR 
NGN Elecirical Lid POWER 
Pulsometer yy Co Ltd, The BUYERS’ 


Springham & Co, H. GUIDE 
Thermal Syndicate ys The FEB 60 
Towers & Co Ltd, J. Ww. 
Western Detail Mfrs Ltd 


PUMPS—HIGH VACUUM, OIL DIFFUSION 
% Circle No 800 on reply card 

Edwards High Vacuum Ltd 
Fleischmann (London) Ltd 
Glass Developments Ltd 
Griffin & George Ltd 
Leland Instruments Ltd 
Leybold Vacuum Sales Ltd 
Metropolitan-Vickers Electrical Co Ltd 
NGN Electrical Ltd 
Pulsometer Engineering Co Ltd, The 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Lid 


PUMPS—VACUUM. ROTARY 
* Circle No 801 on reply card 

Belliss & Morcom Ltd 
Ben Patents Ltd 
Calmic ee Co Ltd 
Capper Lid, W. 
Edwards High Vacuum Ltd 
Fleischmann (London) Ltd 
Gallenkamp & Co Ltd, A. 
Griffin & George Ltd 
Holland Engineering Co Ltd, B 
K.S.B, Lid 
Lacy-Hulbert & Co Ltd 
Leybold Vacuum Sales Ltd 
Metropolitan-Vickers Electrical Co Lid 
Mirrlees (Engineers) Ltd 
Mono Pumps Ltd 
NGN Electrical Ltd 
Northey Rotary Compressors Ltd 
Pulsometer Engineering Co Ltd, The 
Reavell & Co Ltd 
Sandall Precision Ltd 
Stewart Aeronautical Ltd 
Towers & Co Ltd, J. W. 
Vacuum Industrial Applications Ltd 
Western Detail Mfrs Ltd 
Whittaker Hall & Co (1929) Ltd 
Williams & James (Engineers) Ltd 
Worthington-Simpson Ltd 


PUMPS—WATER JET 
% Circle No 802 on reply card 
Edwards High Vacuum Ltd 
Gallenkamp & Co Ltd, A. 
Griffin & George Ltd 
Leybold Vacuum Sales Ltd 
Mono Pumps Lid 
QVF Lid 
Sealed Motor Construction Co Ltd 
Towers & Co Ltd, J. W. 
Western Detail Mfrs Ltd 


PYROMETERS—OPTICAI 
% Circle No 803 on reply card 
AEW Lid 
Baird & Tatlock (London) Ltd 
Cambridge Instrument Co Ltd 
Elliott Bros (London) Ltd 
Evershed & Vignoles Ltd 
Foster Instrument Co Ltd 
Griffin & George Ltd 


PYROMETERS—PHOTOELECTRIC 
* Circle No 804 on reply card 
AEW Lid 
Cambridge Instrument Co Ltd 
Elcontrol Ltd 
Foster Instrument Co Ltd 
Kent Ltd, George 
Lancashire Dynamo Electronic Products Ltd 
Lock & Co Ltd, A. M. 
West Instruments Ltd 


PYROMETERS—POTENTIOMETRIC 
*% Circle No 805 on reply card 

AEW Lid 
Cambridge Instrument Co Ltd 
Elliott Brothers (London) Ltd 
Foster Instrument Co Ltd 
Honeywell Controls Ltd 
Integra, Leeds & Northrup Ltd 
Kent Ltd, George 
Negretti & Zambra Lid 
Shandon Scientific Co Lid 
Thermocontrol Installations Co Lid 
West Instruments Ltd 
White Electrical Instrument Co Ltd 


PYROMETERS—RADIATION 
% Circle No 806 on reply card 

AEW Lid 
Baird & Tatlock (London) Ltd 
British Thomson-Houston Co lid he 
Cambridge Instrument Co Ltd 
Elliott Bros (London) Ltd 
Evershed & Vignoles Ltd 
Foster Instrument Co Ltd 
Honeywell-Brown Lid 
Kent Ltd, George 
Lancashire Dynamo Electronic Products | 
Research & Control Instruments Ltd 
Wykcham Ltd 


{ 


PYROMETERS— RESISTANCE 
% Circle No 807 on reply card 
AEW Lid 
Bayley Clanahan Ltd 
Cambridge Instrument Co Ltd 
CNS Instruments Ltd 
Cuthbert Ltd, Ralph 
Elliott Bros (London) Ltd 
Fielden Electronics Lid 
Foster Instrument Co Ltd 
Honeywell Controls Ltd 
Integra, Leeds & Northrup Ltd 
KDG Instruments Ltd 
Kelvin & Hughes (Industrial) Ltd 
Kent Lid, George 27 








NUCLEAR PYROMETERS—RESISTANCE—continued 
POWER 


Lan ynamo Electronic Products | 
p ‘ambra Lid 
ngamo Weston Lid 
thermocontrol Installations Co Ltd 
West Instruments Ltd 
White Electrical Instrument Co ! 


PYROMETERS—THERMO-ELECTRIK 
Circle No 808 on reply card 
AEW Lid 
Bayley Clanahan Ltd 
Cambridge Instrument Co Ltd 
Cuthbert Lid, Ralpt 
Electrothermal! Engineering Lid 





Elliott lon) Ltd 
Evershed oles Ltd 
Foster ument Co Ltd 





Griffin & George Ltd 
Honcywell-Brown Lid 
Kelvin & H ighes Lid 
K Lid 





Meas iring en ments (Pullin) Ltd 


Z 7a a Ltd 
oI bly Lid 
Thermocontrol Installations Co Ltd 
White Electrical Instrument Co Ltd 


Wykeham Ltd 


RACKS—CABINET 
*% Circle No 809 on r 
4 ‘ 





Armstrong W Wort G 
Brown & Co Ltd, E.G 

Dynatron Radio I 

Ekco Electro Lid 


Hutcheon Duth 
Kimberley En 
Labeear Lid 
Microwave Instruments | 


Rediweld Ltd 





Rubery Owen Ltd (Wrexham) 
Southborough (Wevbrid d 
Vickers-Armstrongs (A/C) I 


RADIOGRAPHIC EQUIPME> 
Circle No 810 on reply card 
Andrews, Cuthber 
Arc Mfg Co Ltd 
Falk & Co Ltd, M 
Gamma-Rays Ltd 
Gammax Ltd 
General Electric Co Ltd 
Getecial Radiological Ltd 
Iiford Lid 
Kodak Ltd 
Marconi Instruments Ltd 
Marir < Industrial Pla Ltd 
Metropolitan- Vicker Elec al Co Ltd 
Mullard Equipment Ltd 
Newton Victor Ltd 
j 


Pantak Ltd 
Research & Contro! Instruments Ltd 
Solus- Sc hall Ltd 
= a: We 
s Lt 


RADIOGRAPHY SERVICES (See Section 1) 


RATEMETERS—FIELD 
% Circle No 811 on reply card 

Elliott Brothers (London) Ltd 
Elliott Nucleonics Ltd 
Ericsson | res Ltd 
Falk & Co Lid, M 
Fleming Radio (Developments) Ltd 
General Radiological Ltd 
Isotope Developments Ltd 
Labeear Ltd 
Nuclear Enterpr 
Nucleonic & R 
Panax Equipment LJ 
Plessey Nucleon 
Research & Cont Ir iments Ltd 


(GB) Lid 
ical Developments Ltd 





RATEMETERS—LABORATORY 
*% Circle No 812 on reply card 
Burndept Ltd 
Cuthbert Lid, Ralph 
Elliott Nucle ee Sat 
Ericsson T¢ nes 
Ekco. Electronics Ltd 
Falk & Co Ltd, M 
Pleming Radio (Developments) Ltd 
General Radiol cal Lid 
Isotope Developments Ltd 
Labgear Ltd 
Leland Instruments Ltd 
Lock & Co Ltd, A. M. 
Nuclear Enterprises (GB) Ltd 
Panax Equipment Ltd 
Plessey Nucleonics Ltd 
Research & Control Instrur Ltd 


RATEMETERS—PORTABL! 
% Circle No 813 on reply card 
Ericsson Telephones Ltd 
Falk & Co Ltd, } 
Fleming Radio (Developments) Ltd 


General Radiological Lid 


Isotope Developments Lid 

Labgear Ltd 

Nucicar Enterprises (GB) Ltd 

Nucleonic & Radiological Development td 
Panax Equipment Ltd 


Plessey Nucleonics Ltd 
Research & Control! Instruments Lid 


RATEMETERS—RECORDING 
Circle No 814 on reply card 
Falk & Co Lid, M. 
Isotope Developments Ltd 
Labgear Lid 
Leland Instruments Ltd 
Panax Equipment Ltd 
Research & Control Instruments Lid 


REACTOR CONTROL SYSTEMS (see Sec. 1) 


REACTORS—NUCLEAR RESEARCH 
% Circle No 815 on reply card 
Fi—John Thompson Nuclear Energy Cc j 
(Merl type) 
Hawker Siddeley Nuclear Power Co Lid 
(Jason type) 
Head Wrightson Processes Ltd 
(Dido and Pluto ty) pes) 
liles Hivolt Ltd 
Research & Control Instruments [1d 
Sheet Metal Engineering Lid 
(agents for Curtiss-W hi) 
Vickers-Armstrongs (A/C) Ltd 


RECORDERS—ANNULAR CHART 
*%& Circle No 816 on reply card 
Accurate Recording Instrument Co, The 
Applepy & Ireland Ltd 
British Rototherm Co Ltd, The 
Camt ze Instrument Co Ltd 
Elliott Brothers (London) Ltd 
Elliott Nucleonics Ltd 
Evershed & Vignoles Lid 
Fielden Electronics Ltd 
Foxboro-Yoxall Ltd 
Glass Developments Ltd 
Gordon & Co Ltd, James 
Hendrey Relays Ltd 
H yell Controls Ltd 
Isotope Developments Ltd 
Kelvin & Hughes Ltd 
Kent Ltd, George 
Lancashire Dynamo Electronic Prod Lid 
\icKellen Automation I 
Record Electricai Co Lid, The 
Savage & Parsons Ltd 
Southern Instruments, Computer Di 
Sunvic ange age td 
Taylor-Short & Mason Ltd 
Thosmesensel Installations Co Ltd 





RECORDERS—-POTENTIOMETRIC, STRIP 
CHART 
% Circle No 817 on reply card 
B. & K. Laboratories Ltd 
Cambridge Instrument Co Ltd 
Elliott Bros (London) Ltd 
Evershed & Vignoles Ltd 
Foster Instrument Co Ltd 
Foxboro Yoxal! Ltd 
Honeywell Controls Ltd 
Integra, Leeds & Northrup Lid 
Kent Ltd, George 
Lancashire Dynamo Electronic Products Lid 
Livingston Laboratorics Ltd 
McKellen Automation Ltd 
Mercer Ltd, T. 
Pye & Co Ltd, W. G. 
Research & Control Instruments Ltd 
Stonebridge Electrical Co Ltd 
Sunvic Controls Lt 
I he rmocontrol Installations Co Ltd 
West Instruments Lt 


W ykel am Ltd 





RECORDI RS: STRIP CHART, MULTI-POINT 
Circle No 818 on reply card 
B. & K. Laboratories > 
Cambridge Ir ment » Ftd 
Elliott Bros (Li n) L d 
Elliott Nucleonic I id 
Evershed & Vignoles Ltd 
Foster Instrument Co Ltd 
Guest Industrials Ltd 
Hendrev Relays Ltd 


Honey l Contr Is Ltd 
Integra, I & Northrur 
Kelvin Hh ighes (Industria! 
Kent Ltd, George 

Leland Instruments Ltd 


Livingston Laboratories Ltd 
McKellen Automation Ltd 
Research & Control Instrum 
Siemens Edison Swan Ltd 
Sigma Instrument Co Ltd 
Smiths Industrial Instruments I 
Sunvie Controls Lid 
Wykeham Lid 


RECTIFIERS—DRY PLATE 
% Circle No 819 on rer card 

British Thomson-Houston Co Lt ! 
Electric Construction Co Ltd, T 
General! Electric Co Ltd, The 
Hackbridge & Hewittic Electric Co Lid 
Hirst Electroaic Ltd 
Holiday & Hemmerdinger [1 
Research & Control Sastvenens 
Salford Electrical In t 
Standard Telephones & Cables I 
Texas Instruments Ltd 
Westinghouse Brake & Signai ¢ Ltd 


RECTIFIERS—MERCURY ARC 
% Circle No 820 on rep'y card 

British Thomson-Houston Co I 
Electric Construction Co Ltd, The 
English Electric Co Ltd, The 
Genera! Electric Co Ltd, The 
Hackbridge & Hewittic Electric Co Lid 
Hirst Electronic Ltd 
Newton Victor Ltd 
Research & Control Instruments ! 
exas Instruments Lid 


RECTIFIERS—THERMIONIC 
% Circle No 821 on reply card 
Brit'sh Thomson-Houston ( Li r 
Ferranti Ltd 
General Electric Co Ltd, Th 
General Radiological Ltd 
Hirst Electronic Ltd 
Holiday & Hemmerdinger Ltd 
Lancashire Dynamo Electronic Prod ltd 
Mullard Lid 
Research & Control Instruments Ltd 
Standard Telephones & Cables Ltd 
2s Instruments Ltd 





RELAYS—a.c. 
% Circle No 822 on reply card 

A.D.S, Relays Ltd 
ASEA Electric Ltd 
Austinlite Ltd 
Besson & Robinson Ltd 
British Thomson-Houston Co Ltd 
Chamberlain & Hookham Ltd 
Cuthbert Ltd, Ralph 
Donovan Electrical Co Ltd 
Electric Construction Co Ltd, The 
Electro Methods Ltd 
Elliott Brothers (London) - td 
English Electric Co Ltd, 
Ericsson Telephones Ltd 
Ferranti Ltd 
Geipel Ltd, William 
General Electric Co Lid, {ie 
Hendrey Relays Ltd 
isenthal & Co a 
Kem Lid, Georg 
Klockner Moctler Eng 1 
Lancas hire Dynz -_ Electr ronic Product 
Lock & Co Ltd, N 
t_ondex Ltd 
Magnetic Devices Ltd 
Measuring Instruments (Pullin) Lid 
Metropolitan-Vickers Electrical Co Ltd 
Pye Lid 
Record Electrical Co Ltd, The 
Reyrolie & Co Ltd, A. 
Rotax Ltd 
Salford Electrica 
Sangamo Westo 
Simmonds Ltd, L. E. 
Smiths Industrial Instruments Lid 
Standard Telephones & Cables Ltd 
Stewart Acronautical Lid 
Stone Chance Ltd 
Sunvic Controls Ltd 
Thermocontro! Installations Co Ltd 
West Instruments Ltd 
White Electrica! Instrument Co [td 

















RELAYS—4.c. 
% Circle No 823 on reply card 
A.D.S, Relays Ltd 
ASEA Electric Lid 
Austinlite Ltd 
Besson & Robinson Ltd 
British Thomson-Houston Co Ltd, ! 
Chamberlain & Hookham Ltd 
Cuthbert Ltd, Ralph 
Donovan Electrical Co Ltd 
Electro Methods Ltd 
Electronic Construction Co Lid, The 
Elliott Brothers (London) Ltd 
English Electric Co Ltd, The 
Fricsson Telephones Ltd 
Ferranti Ltd 
Cc 


cl Ltd, w illi am 
E! *C 








Kent Ltd, George 

Lancashire Dynamo Electronic Produc 
Leland Instruments Lid 

Londex Ltd 

Magnetic Devices Ltd 

Measuring Instruments (Pullin) Ltd 
Metropolitan-Vickers Electrical Co | 
Newmark Lid 

Picssey Nucleonics Ltd 

Pullin & Co Lid, R. B. 

Pye Lid 

Record Electrical Co Lid, The 
Reyrolle & Co Ltd, A, 

Rotax Ltd 

Salford Electrical Instruments Ltd 
Sangamo Weston Ltd 

nmonds Ltd, L. E. 

Smiths Industrial Instruments Ltd 
Standard Telephones & Cables Lid 
Stewart Aeronautical Ltd 

Stone Chaace Ltd 

Sunvic Controls it td 

Vest Instru 

White Electrical ‘Insirt iment Co Lid 





RELAYS-—ELECTRONIC 
*% Circle No 824 on reply card 

Allied Electronics Lu 
Austinlite Ltd 
British Thomson-Houston Co Lid, Ih 
E!control Ltd 
Electric Construction Co Ltd, Th 
Elliott Brothers (London) Ltd 
Fielden Electronics Ltd 
General Electric Co Ltd, The 
Kent Ltd, George 
Labgear Ltd 
Lancashire Dynam tronic Products | 
Lock & Co Ltd, A. “! 
Londex Ltd 
Magnctic Devices [td 
Metropolitan-Vickers Electrical Co Lid 
Simmonds Ltd, L. E. 
Standard Telephones & Cables Lid 
Sunvic Controls Ltd 
Thermocontrol Installations Co ['\! 


RELAYS—OIL PRESSURE 
* Circle No Le on reply card 

Ardlc Fnginccring 
haan Lid 
British Thomson-Houston Co Ltd, i he 
Gordon & Co Ltd, James 
Ionic Instruments (London) Ltd 
Kléckner Moeller England Ltd 
Lancashire Dynamo Electronic Products | 
Londex Lid 
Metropolitan-Vickers Electrica! Co Ltd 
Monitor Patent Safety Devices Lid 
Nash & Thompson Ltd 


RELAYS-—TIME DELAY 
%& Circle No 826 on reply card 
A.D.S. Relays Ltd 
Allied Electronics Ltd 
ASEA Electric Lid 





ard 





RELA‘ TIME DELAY —continued 





t > Ltd 
~g Laboratories Ltd 
Re ybinson Ltd 
F Paul Aircraft Ltd 
| ymson-Houston Co Lid, The 
Ci n & Hookham Ltd 
Cut itd Ralph 
: , 
Electr il Engineering I td 
oe rods Ltd 
ric Co Ltd, T 
Ltd W' illiam 

’ ric Co Ltd, The 

j l td 
Hir nic Ltd 

r Lid 

Is 
I samo Electronic Products Ltd 
I Ltd, A. M. 
Lon 
Met 1-Vickers Electrical Co Ltd 
\ 
Re Control Instruments Ltd 
Re * Co Lid, A 
5 Telephones & bles Ltd 
S rols Lid 

h rol Instal‘ations Co Ltd 


REMOTE HANDL ING ax — 


(see Mani 


RESISTANCE TESTERS 
% Circle No 827 on reply card 
Avo Lt 


Seonih I 
Ca 





Leland | iments Ltd 

Measuring Instruments (Pullin) Lid 
Muirt 1 & Co Ltd 

Nast Thompson Ltd 


Record Electrical Co Ltd, The 

Tinsley & Co Ltd, H. 

White Electrical Instrument Co I td 
Wy am Lid 


RESISTORS STANDARD & PRECTS SION 
* Circle No 828 on reply <ar< 


AEW Lid 

Alto Instruments (GB) Ltd 

B. & K. Laboratories Ltd 
Cambridge Instrument Co Ltd 
Doran Instrument Co Ltd 

Dubilier Condenser Co (1925) Ltd 
Rlectronic Instruments Ltd 
Electrothermal! Engincering Ltd 
Gen Electric Co Ltd, The 
Labecar Ltd 


Leland Instruments Ltd 
Lock Co Lid, A. M 





Lyon 1, Claude (agents for General Radio 
( SA) 

M 1 Crucible Co Etd, The 

Muir d & Co Ltd 

Plessey Co Ltd, The 

Pye Lid 

Salford Electrical Instr nts Lid 

Ste Aeronautical Ltd 

Sul Lid, H, W. 

Te iph Ltd 

Tin « Co Lid, 

Turner Ltd, F. 

\ Electrical Instrument Co Ltd 


SAMPLE CHANGERS 
x Circle No 829 on reply card 


B. & K. Laboratories Lid 

Li r Ltd 

Rese h & Control Instruments Ltd 
Vick \rmstrongs (a/c) Ltd 
Western Detail Mfrs Ltd 


SAMPLE HOLDERS 
* Circle No 830 on reply card 


B. & } yhorator ries Lid 
valk Co Li 
Lat r Lid 
i Armstrongs » Led 
W n Detail Mfrs Utd 
SCALERS 


% Circle No 831 on reply card 
Allied Electronics Ltd 
I K. Laboratories Ltd 


Dynatron Rote tse 
Ekco | ni t 
F Nuc conics I td 
Er 1 hones ! 
Fa Co Ls i, M 
Ge | Radiological Ltd 
Isotope Developments Ltd 
Lat I Ltd 
t Instruments Lid 
I ton . aboratories Ltd 
I & Co Lid, A. M 
F Equir oh Ltd 
Pye Lid 
Rank Cintel Ltd 
Research & Control Insiruments Lid 
Sun Controls Lid 


SCINTILLATION COUNTERS 


(see under Counters) 


SCINTILLATORS—INOR GANIC 

te Circle No 832 on reply card 
ctronics Ttd 

& Watts Ltd 

Developme red : td 

Nash & Thompson Lt 

clear Enterprises (OB) Lid 

Research & Control! Instruments Ltd 





SCINTILLATORS—LIQUID 
Circle No 833 on reply card 
Ekco Electronics Ltd 
Isotope Developments Ltd 
Lock & Co Ltd, A. M. 
Nash & Thompson Ltd 
Nuclear Enterprises (GB) Ltd 


SCINTILLA TORS—ORGANIC 
* Circle _ 834 on reply card 

Hilger & Watts Lt 
Nash ps 
Nuclear Enterprises (GB) Ltd 








A 





SCINTILLATORS—PLASTIC 
% Circle No 835 on reply card 


Isotope Develor ments Lid 
Lock & »Ltd, A 

Na & Thon n Ltd 
Nuclear Ente es (GB) tid 





SHIELDING 
(see Sec 1, also Lead) 


SIEVES—BRITISH STANDARD 
% Circle No 836 on reply card 
Baird & ck (London) Ltd 
Cuthbert Lid, Ralph 
Endecotts (Filters) Ltd 
jalienkamp & Co Ltd, A. 
Griffin & George Ltd 
KC duct is Ltd 
Lab« wry Ar 
eee 1 r nginec 
Springham & Co, G. H. 
Towers & Co Ltd, J. W 








lass Blowmg Co 
td, The 





SIMULATORS—REACTOR 

% Circle No &37 on reply card 
Air Trainers Link Lid 
Elliott Nucleonics Ltd 
Fairey Aviation Co Ltd, The 
Hawker Siddeley Nuclear Pow 
Miies Hivolt Lid 
Pye Lid 
Solartron Electronic Group Ltd 
Sunvic Controls Lid 
Vickers-Armstrongs (A/C) Ltd 








er Co Ltd 


SOLENOIDS 
* Circle No 838 on reply card 
British ‘I homson-Ho yn Co Ltd, The 
Dowty Nucleonics Ltd 
Electro-Hydraulics Lid 
Electro Methods Ltd 
Hendrey Relays Ltd 
Jones & Stevens Lid 
Lock & Co Ltd, A. M. 
Phillips Control (GB) Ltd 
Rotax Lid 
Stewart Aeronautical Ltd 
Westool Ltd 


SPECTROMETERS—GAMMA-RAY 
% Circle No 839 on reply card 
Dynatron Radio Ltd 
Ekco Electronics Ltd 
General Radiological Ltd 
Isotope Developments Ltd 
Nuclear Enterprises (G}}) Ltd 





SPECTROMETERS—INFRA-RED 
* Circle No wr on reply card 
Gallenkamp & Co Lid 
Hilger & W: itts Ltd 
Joyce, Loebi Lid 


Mervyn Instrument 
Paton Hawksley Ltd 
Pye Lid. 


Wykeham Ltd 


SPECTROMETERS—MASS 
* en No 841 on reply card 
Elliott Bros Lt 
Metropolitar Vi ckers Electrical Co Lt 
Vacuum Industrial aon ications Ltd 


SPECTROMETERS—NEUTRON DIFFRACTION 
% Circle No 842 on reply card 
Curran Ltd, John 


SPECTROMETERS—ULTRAVIOLET 
% Circle No 843 on reply card 
Gallenkamp & Co Ltd, A 
Hilger & W: atts Ltd 
J Loeb! & Co Ltd 
Patc Qn {oe ey | td 
Pye Lid 


SPECTROMETERS—X-RAY 
oe — No 844 on reply cad 
Ekco Electronics Ltd 
Gencral Radi ietaeionl Ltd 
Hilger & Watts Lid 
Newton Victor Ltd 
Paton Hawksley Ltd 
Pye Lid 
Research & Control! Instruments Ltd 
Solartron Electronic Group Lid 
Solus-Schall Lid 





STATIC ELIMINATORS—NUCLEONIC 
% Circle No 845 on reply card 
Isotope Development 8 Ltd 
Lock & Co Ltd, 


SWITCHES—MICRO 
% Circle No 846 on reply card 
Armstrong Whitworth Aircraft Ltd 
Burgess Products Co Ltd 
Craig & Derricot Ltd 
Honcywell Controls Ltd 
Pye Lid, Switch Division 
Rotax Ltd 
Stewart Aeronautical Ltd 
Thermocontro! Installations Co Ltd 


SURVEY INSTRUMENTS—-NUCLEONIC 
% Circle No 847 on reply card 
Appleby & Ireland Ltd 
Avo Ltd 


Burndept Lt 


Dynatron R adio Ltd POWER 
Ekco Electronics Ltd BUYERS’ 
Ericsson Telephones Ltd GUIDE 
Falk & Co Ltd, M. FEB 60 
General Radiological Ltd 


Hendrey Relays I td 

Integra, Leeds & Northrup Ltd 
Isotope Developments Ltd 
Labgear Lid 

Nash & Thompson Ltd 
Nuclear Enterprises (GB) Ltd 
Panax Equipment Ltd 

Plessey Nucleonics Ltd 


Research & Control Instruments Ltd 
Shandon Scientilic Co Ltd 
Siemens | on Swan Lid 








SYNCHTOS 
%& Circle No 848 on reply card 
Appieby & Ireland Ltd 
Austinlite Lid 
British. Thomson-Houston Co Ltd, The 
Elliott Bros ¢ nae Ltd 
Kent Ltd, George 
Ketay Lid 
Mui ad & Co Ltd 
Plesscy Nucleonics Ltd 
Pullin & C o Lid, R. B 


TACHO METERS 
) %& Circle No 849 on reply card 
Allied E:ectronics Ltd 
Baird «: Tatiock (London) Ltd 
B. & K. Laboratories Ltd (electronic) 
British Physical Laboratories 
British Tho nson-Houston Co Ltd, The 
CNS Instr ents Lt 
Electro Methods Ltd 
Elliott Bros (London) Ltd 
EMI Electronics Ltd 
English Electric Co Ltd, The 
Ericsson Telephones Ltd 
Evershed & Vignoles Ltd 
Guest Industrials Ltd 
General E:ectric Co Lid, The 
Honeywell Controls Lid 
Ketay Lid 
Labgear Ltd 
Lancashire Dynamo Electronic Products Ltd 
Leland Instruments Lid 
Pullin & Co Ltd, R. B. 
Racal Engineering Ltd 
Record Electrical Co Ltd, The 
Revo Electric Ltd 
Salford Electrical Instruments Lad 
Sangamo Weston Ltd 
Shandon Scientific Co Ltd 
Smiths Industria! Instruments Ltd 
Stewart Aeronautical Ltd 


TANKS—ZINC BROMIDE WINDOW 
% Circle No 850 on reply card 
Evans & Son (Portsmouth) Ltd, J. 
Harris (Birmingham) Ltd, F. & R. M. 
Laboratory Apparatus & Glass Blowing Co 
Marine & Industrial Plastics Ltd 
Mendip (Chemica! Engineering) Lid 
Power-Gas Corporation lia 
QVF Ltd 
TELEMETERING SYSTEMS 
% Circle No 851 on reply card 
Appleby & Ireland Ltd 
Armstrong Whitworth Aircraft Ltd, Sir W. G 
Bailey Meters & Controls Ltd 
Burndept Lid 
Cheltenham Auto Controls Ltd 
Electronic instruments Ltd 
Elliott Bros (London) Lid 
Elliott Nucleonics Lid 
EMI Electronics Ltd 
Evershed & Vignoles Ltd 
Fielden Electronics Lid 
Foxboro Yoxal! Ltd 
General Eiectric Co Ltd, The 
Integra, Leeds & Northrup Ltd 
Honeywell Controls Ltd 
Kent Ltd, George 
Lancashire Dynamo Electronic Products Ltd 
Muirhead & Co Ltd 
Nuclear Engineering Ltd 
Parkinson & Cowan Ltd 
Pye Lid 
Rank Cintel I td 
Rotameter Mfg Ltd 
Salford Electrical Instruments Ltd 
Southern Instruments (Computer Division) 
Standard Telephones & Cables [td 
Sunvic Controls Lid 
Thompson Ltd, J, Langham 
Venner Ltd 
Vernon Instruments Ltd 
Weyers Bros Ltd 
Winston Electronics Ltd 
Wykeham Lid 


tL LESCOPES—INDUSTRIAL & LABORATORY 
% Circle No 852 on reply card 
Avimo Ltd 
Baker of London, Ltd, C. 
Hilger & Watts Ltd 
Precision Too! & Instrument Ltd 
Ross Ensign Ltd 


TELEVISION—INDUSTRIAL 
% Circle No 853 on reply card 
Armstrong Whitworth Aircraft Ltd, Sir W. G 
B. & K. Laboratories Ltd 
EMI Electronics Ltd 
Lancashire Dynamo Electronic Products Ltd 
Livingston Laboratories Ltd 
Marconi’s Wireless Telegraph Co Ltd 
Pye Ltd 
Rank Cintel Ltd 
Research & Control! Instruments Ltd 


THERMOCOUPLES 
% Circle No &54 on reply card 
Baker Platinum [P v. Engelhard Industries Ltd 
Bayley Clanahan | :d 29 

















NUCLEAR 
POWER 


BUY 
GUIDE 
FEB 60 


w» 


THER MOCOUPLES— continued TRANSDUCERS 

Cambridge Instrument Co Lid % Circle No 857 on reply card 
Electrothermal Engineering Lid Allied Electronics Ltd 

Elliott Bros (London) Ltd Appleby & Ireland Lid as 
Elliott Nucleonics Ltd Armstrong Whitworth Aircraft Ltd, Sir W. G. 
Fleischmann (London) Ltd B & K Laboratories Lid 


Foster Instrument Co Ltd Barnet Instruments Ltd 

General Electric Co Ltd, The Boulton Paul Aircraft Ltd 

Hilger & Watts Lid Cambridge Instrument Co Ltd 
Honeywell Controls Ltd Cawkell Research & Electronics |id 
Integra, Leeds & Northrup Lid Elliott Bros (London) Ltd 

KDG Instruments Ltd Elliott Nucleonics Ltd 


; Evershed & Vignoles Ltd 
Kelvin & Hu Lid “ ~ 
a Ltd oo . General Electric Co Ltd, The 


Johnson, Matthey & Co Ltd Glass Developments Ltd 
Kidde Co Ltd, Ths Walter Hirst Electronic Ltd 
Lock & Co Lid, M. KDG Instruments Ltd 


; ; Lock & Co Ltd, A. M. 
——- & Control str ments Lid Mullard Ltd (Ultrasonic) 


sme ° New Electronic Products Ltd 

oo — sates Newmark Ltd 
Standard Telephones & Cables Ltd Racal Engineering Ltd 
Technograph Lid Research & Control Instruments Ltd 
Thermocontro! Installations Co Lid Salford Electrical Instruments Ltd 
Towers & Co Lid, J. W. Shandon Scientific Co Ltd 
Turner Ltd, E. Solartron Electronic Group Ltd 
= Instruments oe ee Bag ll Computer Division 

< me »’ c 
White Electrical Instrument Co Lid Sullivan Ltd, HW. 


. Sunvic Controls Ltd 
TITRATION APPARATUS } - 
- Technical Ceramics Ltd 
% Circle No 855 on reply card 
Baird & Tatlock (London) Lia be ery Lid 
Cambridge Instrument Co Ltd cyers Bros Lt 
Doran Instrument Co Lid 
Gallenkamp & Co Ltd, A TRANSISTORS 


Griffin & George Lid B&K Pr Sots Se, 8 on reply card 


Lock & Co Ltd, A. M. British Thomson-Ho ; 

° i omson-Houston Co Ltd, The 
Loughborough Glass Co Ltd General Electric Co Ltd, The 
Research & Controi Instruments Lid English Electric Valve Co Ltd 
Shandon Scientific Co Ltd Ferranti Ltd j 
Towers & Co Ltd, J. W. Holiday & Hemmerdinger Lid 

Leland Instruments Ltd 


TONGS—REMOTE HANDLING Mullard Ltd 
(see Manipulators) Pye Lid 
Newmarket Transistors Ltd 
1rOOLS—HAND Salford Electrical Instruments Ltd 

* Circle No 856 on reply card Semiconductors Ltd 
Abingdon King Dick Siemens Edison Swan Ltd 
Allen & Co Ltd, Eda Standard Telephones & Cabies Ltd 
Bayley Clanahan Lid “dine grinding) Solartron Electronic Group Ltd 
Bridges & Co Ltd, S Texas Instruments Ltd 
Brooke Tool Ltd Wykeham Lid 
BSA Tools Ltd 
Carter & Viner VACUUM EQUIPMENT 
Genera! Radiological Ltd *% Circle No 859 on reply card 
HL Instruments Ltd Ayling Nuclear Equipment Co 
Ingersoll-Rand Ltd (pneumatic) Barlow-Whitney Lid 
Jessop & Sons Ltd, William Bayley Clanahan Ltd (furnaces) 
Loran & Co Ltd Blundell & Crompton Ltd 
Moss & Gamble Bros Ltd Edwards High Vacuum Ltd 
Osborn & Co Ltd, Samue! Fleischmann (London) Lid 
Palatine Tool & Engineering Co (Surbiton) Ltd General Radiological Ltd 
Savage & Parsons Ltd Leybold Vacuum Sales Ltd 
Wilkinsons Tools Ltd Metropolitan-Vickers Electrical Co Ltd, The 
Wolf Electric Tools Lid NGN Electrical Ltd 


Pulsometer Engineering Co Ltd, The 
Shandon Scientific Co Ltd 

T.A.L, Numatics Ltd 

Vacuum Industrial Applications Ltd 
Vacuum Research (Cambridge) Ltd 
Western Detail Mfrs Ltd 
Worthington-Simpson Ltd 


VACUUM GAUGES (see Gauges) 
VACUUM PUMPS (See Pumps) 


VACUUM TEST EQUIPMENT 
ad Circle No 860 on reply card 

Barnet Instruments Ltd 
Birch & Co Ltd. H. A. 
Edwards High Vacuum Lid 
Elliott Bros (London) Ltd 
Fleischmann (London) Ltd 
General Electric Co Ltd, The 
Leybold Vacuum Sales Ltd 
NGN Electrical Ltd 
Northey Rotary Compressors Lid 
Pulsometer Engineering Co Ltd, The 
Sunvic Controls Ltd 
Vacuum (Industrial Applications Ltd 


VACUUM TUBING 
% Circle No 861 on reply card 
Blundell & Crompton Ltd 
Edwards High Vacuum Ltd 
Fleischmann (London) Ltd 
Gallenkamp & Co Lid, A 
General Radiological Ltd 
Glass Developments Lid 
Laboratory Apparatus & Glass Blowing C: 
Leybold Vacuum Sales Ltd 
NGN Electrical Ltd 
Power Auxiliaries Ltd 
Pulsometer Engineering Co Ltd, The 
Vacuum Industrial Applications Lid 
Whitby & Chandler Lid 


VACUUM VALVES 
* Circle No 862 on reply card 

Appleby & Ireland Ltd 
BEN Patents Ltd 
Blundell & Crompton Ltd 
British Steam Specialties | td 
Edwards High Vacuum Ltd 
Fleischmann (London) Ltd 
General Electric Co Ltd, The 
General Radiological Ltd 
Hindle & Sons Ltd, Joshua 
Holiday & Hemmerdinger Ltd 
Inness & Co (Darlington) Ltd 
IV Pressure Controllers Ltd 
K.S.B. Ltd 
Lacy-Hulbert & Co Ltd 
Leybold Vacuum Sales Ltd 
NGN Electrical Ltd 
Palatine Too! & Engineering Co (Surbiton) Lid 
Pulsometer Engineering Co Lid, The 
T.A.L, Numatics Ltd 
Vacuum Industrial Applications Lid 
Weir Valves Ltd 
Western Detail Mfrs Ltd 


COMPANY ADDRESSES 


ABROFLFX LTD, Abbofiex Works, Walnut Tree AIRCRAFT ENGINEERING & JIGS_ LTD, 
Close, Guildford, Surrey tel: Guildford $893 Hargreaves Wks, Oldham, Lancs 
=a KING DICK, King’s Rd. Birming- tel: Main (Oldham) 3818 
ham tel: Acocks Green 2881 AIRCRAFT - MARINE PRODUCTS (GREAT 
ABRASIVE DEVELOPMENTS LTD, 17 High St, BRITAIN) LTD, 60 Kingsley St, London, WI 
Henley-in-Arden, Nr Solihull, Warwicks tel: Regent 2517 
tel: Henley-in-Arden 160 AIRMEC LTD, Coronation Rd, High Wycombe, 
ABRIL CORPORATION (GT BRITAIN) LTD Bucks tel: High Wy canbe 2060 
Golden Mile Works, Bridgend, Glam — PRODUCTS LTD, Strood, Rochester, 
s é tel: Bridgend 82! Ken tel: Strood 78310 
ACALOR (1948) LTD, Kelvin Way, Crawley AIRSCREW CO & JICWOOD LTD, THE, Wey- 
Sussex ws tel: Crawley 157! bridge, Surrey tel: Weybridge 2242/7 
ACCLFS & POLLOCK LTD, Oldbury, Birmingham AITON & CO LTD, Stores Rd, Derby 
tel: Broadwell! 1500 tel: 47111 
ACCUR ATE RECORDING INSTRUMENT CO AK FANS LTD, 20 Upper Park Rd, London, 
eae LTD), THE Windsor Ave, Merton, NW3 tel: Primrose 5969 
1.19 tel: Liberty 5661-63 ALBRIGHT & WILSON (MFG) LTD, Oldbury, 
ACETYLENE GENERATOR & TOOL CO LTD. Nr Birmingham ak Broadwell 1595 
27 Howland St, London, W1 fel: Museum 4435 ALDESLEY ENGINEERS LTD, Aldesiey Rd, 
ACHESON COLLOIDS LTD, Prince Rock, Tettenhall, Wolverhampton ; 
Plymouth tel: Plymouth 66351 : tel: Wolverhampton 52071 
ACM ELECTRONICS LTD, 61 ae Rd, Ac- ALDIS BROS LTD, Priory Works, Sarchole Rd, 
ton, W3 i : : bes Acorn 6931 Birmingham, 28 tel: Springfield 3343 
ADAM MACHINE EQUIPMENT fi 1D. 4 Grance ALEXANDER CONTROLS LID, Reddicap Hill 
St, St Albans, Herts tel: St Albans 56741 Sutton Coldfield, Warwicks 
— DANIEL, & CO LTD, Dukinfield z tel: Sutton Coldfield $227 
tel: Ashton-under-Lyne 2822 ALFA-LAVAL CO LTD, Great West Rd, Brent- 
ADCOCK & SHIPLEY LTD, PO Box 22, Ash Si ford, Middx — wa: tee 0116 
Leicester fel: Leicester 24154 ALLDAY & CO LTD, WILLIAM, Al fork 
~ E f ‘ é x I & a cosa Works, 
"Guoh 4 comes “ows ‘ — Gai ~~d k + Stourport-on-Severn, Worcs tel: Stourport 311 
\.D.S. RELAYS LTD, 89-97 St John St. ECI a oa LTD, — ca ee 
amare comune foe ne ALLEN & CO (ENGINEERS) LTD, A. H., 
Hainault, Fssex tel: Hainault 4444 Spencer Bridge Works, ee 597 
AEI-JOHN THOMPSON NUCLEAR ENERGY ALLEN & CO LTD, EDGAR, Imoour tl 
aus . EI é . . - af ° otec 
CO LTD, 33 Grosvenor Place, = 7 an Works, Sheffield, 9 tel. Sheffield 41054 
AFI LAMPS AND LIGHTING CO LTD, Melton ag an —_— P. W.. ~ a oe 
R Le a eic 61521 r on, e NO } 
AI RASPR AY ASSOCIATED ~ I rD. ee yt ALLEN & SONS (TIPTON) LTD, W. G., PO Box 
Thimble Mill La, Birmingham, 7 tel: East 1671 4, Princes End, Tipton, Staffs tel: Tipton 1266 
AEROX LTD, Lister Place, Hillington Industrial ALLEN & SONS (POPLAR) LTD, FREDERICK, 
Fstate, Glasgow, sw? ae tel: Halfway 4615 Phoenix Chemical Works, Poplar, London, E14 
AEW LTD, Imperial Works High St, Edgware, ALLEN SONS & CO LTD, W. H , Pood 
Middx tel: Edgware 5278 7 & ’ , © Biep PC NRi- 
AIMER PRODUCTS LTD, 56 Rochester Place ween a eee (@OLMADIE) : a 
{_ondon, NWI! a : fel: Gulliver 3618 C =. 52 “tel: Pollok 2966 
AIR CONDITIONING CORPORATION (JEF- slasgov . ae Sues Sree 
FREYS) LTD, St George's Ho, Waterloo Rd, ALLIED ELECTRONICS LTD, 28 Upper Rich- 
London. SEI tel: Waterloo 4433 mond Rd, Putney, London, SWIs_ 
AIR CONTROL INSTALLATIONS LID, Ruislip tel: Vandyke 1856 
Middlese tel: Ruislip 4066 ALLIED INSTRUMENT MANUFACTURERS 
AIR INDU ISTRIAI DEVELOPMENTS LTD, Aid- LID, 20-24 Parkway, London, NWI 
spray Works, Shenstone, Nr Lichfield, Staffs tel: Gulliver 1133 
tel: Shenstone 341-5 ALLIS CHALMERS (GREAT BRITAIN) LTD, 
AIR PUMPS LTD, Bushey Rd, Raynes Park, 728 Salisbury Ho, London Wall, London, EC2 
SWw20 tel: Wimbledon 9441/6 tel: National 0821 
AIR TRAINERS LINK LTD, Bicester Rd, Ayles- ALL-POWER TRANSFORMERS LTD, 8a Glad- 
bury, Bucks tel: Aylesbury 4611 stone Rd, London, SW19 tel: Liberty 3303 
1 y 


ALLSPEEDS LTD, Oakenshore Works, Clayton-le- 
Moors. Accrington, Lancs tel: Accrington 5441 
ALLTOOLS LTD, 2 Transport Av, Gt West Rd, 
Brentford, Middx tel: Ealing 6272 
ALMIN LTD, Almin House, Stoke Poges, Bucks 
tel: Slough 25061 
ALTO INSTRUMENTS (GREAT BRITAIN) 
LTD, Maxwell Hv, Arundel St, London, WO 
tel: Temple Bar 372! 
AMAL LTD, Holdford Rd, Birmingham, 6 
tel: Birchfields 4571 
AMES CROSTA MILLS & CO LTD, Moss Iron 
Works, Heywood, Lancs tel: Heywood 69091 
ANCORITE LTD, 2-4 Ladbrook Rd, South Nor- 
wood, SE25 tel: Livingstone 6616 
ANDERSON-GRICE CO LTD, THE, Taymouth 
Engineering Works, Carnoustie, Angus 
ANDERTON SPRINGS LTD, Bingley, Yorks 
tel: Bingley 2351, 2388 & 222¢ 
ANDREW AIR CONDITIONING LTD, Woo- 
bank Works, Stockport, Ches tel: Stockport 341 
ANDREWS. CUTHBERT, 5 High St, Bushey 
Village, Herts tel: Bushey Heath 2525 
ANDREWS & PLATT (ENG) LTD, 24 Bridget 
End, Leeds, 1 tel: Leeds 32118 
ANGLO ABRASIVES LTD, Alperton La, Wem 
bley, Middx tel: Perivale 4268 
ANGLO GREAT LAKES CORPORATION, LTD 
Newton Haugh, Newcastle-on-Tyne 
ANGLO-SWEDISH ELECTRIC WELDING ( 
LTD, THE, 16/26 Wood Wharf, Greenwi 
London, SE10 tel: Greenwich 2024 5 
ANGUS & CO LTD, GEORGE, Angus Howse 
152/158 Westgate Road, Newcastle-on-Tyne, | 
tel: 22656/9 
ANTI-ATTRITION METAL CO LTD, THI 
Woodlands Park Works, Maidenhead, Berks 
tel: Littlewick Green 300 
APEX CONSTRUCTION LTD, 15 Soho Sq, Lon- 
don, WI tel: Gerrard 6328 
APPLEBY-FRODINGHAM STEEL COMPANY 
(Branch of The United Steel Cos Ltd), Scu 


thorpe, Lincs tel: Scunthorpe 34! 
APPLEBY & IRELAND LTD, Kempshott Par} 
Basingstoke, Hants tel: 251 
APPLETON & HOWARD LTD, Salisbury St, & 
Helens, Lancs tel: St Helens 25+ 
APV CO LTD, THE, Manor Royal, Crawley 
Sussex tel: Crawley 1360 


ARC MANUFACTURING CO LTD, Aci! 
Works, Nitshill, Glasgow, SW3 
tel: Barrhead 2293 ¢ 
ARDLEIGH ENGINEERING LTD,  Standare 
Ironworks, Port Lane, Colchester, Essex 
tel: Colchester 3209 
ARENS CONTROLS LTD, Tunstall Rd, Eas 


Croydon, Surrey tel: Addiscombe 3051 
ARKINSTALL BROS LTD, Coventry St, Birmins- 
ham, 5 tel: Midiand 6455 
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TD, 75 Grosvenor &. Ley wi 
ccaeanalad : Hyde Park 9711 
MSTRONG PATENTS co “LTD, Eastgate, 
aa eeetey, Yorks tel: 82212 
ARMSTRONG SIDDELEY MOTORS LTD, Park- 
side, Coventry tel: 62666 
ARMSTRONG WHITWORTH AIRCRAFT, LTD, 
SIR W. G., Baginton, Nr Coventry 
tel: Tollbar 2261 
ARMSTRONG WHITWORTH (METAL INDUS 
TRIES) LTD, Close Works, Gateshead-on-Tyne, 
g Co. Durham tel: Gateshead 7126 
ASHMORE, BEI NSON, PEASE & CO, Parkfield 
Works, Stockton-on-Tees, Co Durham 
tel: Stockton-on-Tees 68171 & 67161 
JELL & NESBIT LTD, Barkby Rd, Leicester 
AgHEW tel: Leicester 6715! 
ORTH & PARKER LTD, Riverside Works, 
4 Lancs tel: Bury 5125/6 
ASSOCIATED AUTOMATION LTD, 70 Dudden 
Hill } ane, London, NWI10 tel: Willesden 5141 
ASSOCIATED ELECTRICAL INDUSTRIES LTD, 
33 Grosvenor Place, SW1 tel: Belgravia 7011 
ASSOCIATED LEAD MANUFACTURERS LTD, 
"14-18 Gresham St, London, EC2 
tel: Monarch 4400 
ATKINS & PARTNERS, W. S., 158 Victoria St, 
London, SW! tel: Victoria 3858 
ATKINSON LTD, J. & J. M., 214 Bishopsgate, 
London, EC2 tel: Bishopsgate 9026 
ATLAS COPCO (GREAT BRITAIN) LTD, Beres- 
ford Avenue, Wembley, Middx fel: Wembley 4426 
ATLAS LIGHTING LTD (Thorn Electrical Indus- 
tries Ltd), Thorn House, Upper St Martins 
Lane, WC2 tel: Temple Bar 2444 
ATLAS STEEL FOUNDRY & ENGINEERING 
CO LTD, THE, Atlas Steel Works, Armadale, 
West Lothian tel: Armadale 323 
ATOMIC POWER CONSTRUCTIONS LTD, 28-30 
Theobald’s Rd, London, WC1 tel: Chancery 7466 
AUDLEY ENGINEERING CO LTD, Newport, 
Salop tel: Newport 3245 
AUSTIN & SONS (DEWSBURY) LTD, JAMES, 
rl = a Steel a Thornhill Lees, 





Dewsbury, Y« Dewsbury 1750 
AUSTINLITE L TD. 28 St a. e ‘Square, London, 


wl tel: Trafalgar 1954 
AUTO-KLEAN STRAINERS LTD, Lascar Works, 
Hounslow, Middx tel: Hounslow 7722 


AUTOMATIC TELEPHONE & ELECTRIC CO 
LTD, 8 Arundel St, London, WC2 

tel: Temple Bar 4506 
AUTOMETRIC PUMPS LTD, Waterside, Maid- 


stone, Kent tel: Maidstone 4728 
AUTOMOTIVE ENGINEERING LTD, The Green, 
Twickenham, Middx tel: Popesgrove 2206 


AUTOMOTIVE PRODUCTS CO LTD, Leaming- 
ton spa, Warws tel: Leamington 2700 
AUTOSET (PRODUCTION), LTD., 73/78 Slour 
St, Birmingham, 18 tel: Edgbaston 1143 
AVERY LTD, W. & T., Soho Foundry, Birming- 


ham, 40 tel: Smethwick 1112 

AVICA EQUIPMENT LTD, Mark Rd, Hemel 
Hempstead, Herts tel: Boxmoor 4711 
AVIMO LTD, Herbert St, Taunton, Somerset 


tel: Taunton 3634 
AVO LTD, 92-96 Vauxhall! Bridge Rd, London 


swi tel: Victoria 3404 
AYLESBURY TURNED PARTS LTD, Britannic 
St, Aylesbury Bucks tel: Aylesbury 2424 


AYLING NUCLEAR EQUIPMENT CO LTD, 
Ayling Ho, King’s Rd, Horsham, Sussex 

tel: Horsham 3391/2 

AYRSHIRE DOCKYARD CO LTD, THE, Irvine, 
Ayrshire tel: Irvine 2271 

BABCOCK & WILCOX LTD, Babcock House, 
209 Euston Rd, London, NW1_ tel: Euston 4321 

BACKER ELECTRIC CO LTD, Rotherham, Yorks 
tel: Rotherham 3184 


BADDEI EY ENGINEERING CO LTD, D. S., 
43-45 York St, Glasgow, SW3 tel: Central 1265 
BADGER AND _~ LTD, E. B., 20 Red Lion 
St, London, WC tel: Chancery 3366 
BAILEY & CO L 1D. N. G., Heathcote, Ilkley, 
Yorks tel: Ilkley 2121 
BAILEY & CO LTD, SIR W. H., Albion Works 
Patricroft, Manchester tel: Eccles 3487 
BAILEY METERS & CONTROLS LTD, Purley 


Way, Croydon, Surrey tel: Croydon 4191 
BAIRD & TATLOCK (LONDON) LTD, Fresh- 
water Rd, Chadwell Heath, Essex 
tel: Seven Kings 6081 
BAIRDS & SCOT “TISH STE EL LID, 53 Bothwell 
St, Glasgow, C2 tel; Central 4081 
— ITE LTD, 12 Grosvenor Gardens, London, 
tel: Sloane 0898 
BAKER & BESSEMER LTD, John, PO Box 3, 
Rotherham, Yorks tel: Mexboro’ 2154 
BAKER & SONS (SALES) LTD, P. W., Tedding- 
ton Works, Windmill Rd, Sunbury-on-Thames, 
Middx tel: Sunbury 455 
BAKER OF HOLBORN LTD, C., Metron Works, 
Burley Way, Croydon, Surrey. 
tel: Croydon 3845/8 
BAKER PLATINUM DIVISION ENGLEHARD 
INDUSTRIES LTD, 52 High Holborn, London, 
wcl tel: Chancery 8711 
BALBO WELDING PROCESSES LTD, 29a Stan- 
ley Rd, Teddington, Middx tel: Molesiey 7199 
BALDWIN INSTRUMENT CO LTD, Brooklands 
Works, Dartford, Kent tel: Dartford 2948 
BALFOUR a Al ry & CO LTD, 66 Queen St, 


London, tel: City 2046 
BALFOUR. & ‘CO LTD, HENRY, — Foundry, 
Leven, Fife i: Leven 79 
BARCHAM GREEN LTD, J., Hayle Mill, Tovil, 
Maidstone, Kent tel: Maidstone 2040 
BARCROSS LTD, Bentinck Rd, West Drayton, 
Middlesex tel: West Drayton 4242 
BARIMAR LTD, 22/24 Peterborough Rd, Fulham, 
London, SW6 tel: Renown 2147 
BARLOW -WHITNEY LTD, 2 Dorset Sq, ton- 
don, NW1 tel: Ambassador 5485/6 
BARNET INSTRUMENTS LID, Bath Place, 


Barnet, Herts tel: Barnet 0056 
BARNS | & SON (HOLLOWAY) L TD, W., Globe 

Works, Queensland Rd, London, N.7 
tel: North 3347 


BARNSLEY & SONS LTD, JOHN, Netherton, Nr 
Dudley, Worcestershire 
tel: Cradley Heath 66886/7/8 
BARR & STROUD LTD, Caxton St, Glasgow, 
Ww3 tel: Scotstoun 4241 
BARRON & SHEPHERD LTD, sa" hes: Friars 
Lane, E.C.4 City 3385 
BARYTES (SHIELDING PRODUC TS) 1 TD, 61/62 
Crutched Friars, London, EC3 tel: Royal 243 
BASTIAN & ALLEN LTD, Ferndale Terrace, 


Harrow, Middx tel: Harrow 7171 
BATY & CO LTD, J. E., Victoria Rd, Burgess 
Hill, Sussex tel: Burgess Hill 85621 
BAYLEY, CLANAHAN & CO LTD, F. S., St. 


James’ House, Brazennose St, Manchester, 2 

tel: Blackfriars 6411 

BAYNES & CO LTD, F. J., Northampton Ho, 

St. Paul’s Rd, London, N1 tel: Canonbury 5811/5 

BAWN & CO LTD, W. B., Byron Works, Black- 
horse Lane, Walthamstow, E17 

tel: Larkswood 4411 

BEAKBANE (FORTOX) LTD, HENRY, The Tan- 
nery, Stourport-on-Severn, Worcs 

tel: Stourport 2017 

BEARDMORE & CO LTD, WILLIAM, Parkhead 

Steel Works, Glasgow, El tel; Bridgeton 1881 


BECK LTD, R. & J., 69 Mortimer St, London, 
wi tel: Museum 9696 
— INSTRUMENTS LTD, Glenrothes, 
tel: 551 


BELL PRECISION ENGINEERING CO LTD, 
Victoria Works, High St, Crawley, Sussex 
tel: Crawley 25757 
BELLINGHAM & STANLEY LTD, 71 Hornsey 
Rise, London, N19 tel: ‘Archway 2270 
BELLISS & MORCOM LTD, Ledsam Street Works, 
Birmingham, 16 tel: Edgbaston 3531 
BELMOS CO LTD, Bellshill, Lanarkshire 
tel: Bellshill 2284 


BELL’S ASBESTOS AND ENGINEERING 
—— LTD, Bestobell a Slough, 
25151 

BEN’ PATENTS LTD, PO Box 10, High Guenie. 


Bucks tel: High Wycombe 1630 
BENNETT SONS & SHEARS LTD, 9/13 George 
St, Manchester Sq, London, W1 
tel: Welbeck 8201 
BERK & CO LTD, F. W., SCHORI DIV, Brent 
Cres, North Circular Rd, London, NW10 
tel: Elgar 3533 
BERESFORD & SON LTD, JAMES, Ace Works, 
Mackadown Lane, Birmingham, 33 
tel: Stechford 3081 
BERRY & CO LTD, HENRY, Croydon Works, 
Hunslet, Leeds, 10 tel: 75481 
BERRY HILL (ENGINEERS) LTD, Cheadle, 
Stoke-on-Trent, Staffs tel: Stoke-on-Trent 2351 
BESSON & ROBINSON LTD, East Industrial Es- 
tate, Harlow, Essex tel: 25231 
BIDDLE LTD, F. H., 16 Upper Grosvenor St, 


London, W1 tel: Hyde Park 0532 
BIG BEN SCAFFOLDING LTD, 18 Union Rd, 
London, SW4 tel: Macaulay 6666 


—- & CO LTD, H. A., = St, Willenhall, 
taffs : Willenhall 494 
BIRFIELD INDUSTRIES Lt; “Gentes House, 
Stratford Place, W1 tel: Grosvenor 7090 
BIRFLO CONTROLS DEPT, BIRFIELD INDUS- 
TRIES LTD, Bradford St, Birmingham, 5 
tel: Midland 6621 
BIRKETT, BILLINGTON & NEWTON LID, 
T. M., Birkett St, Hanley, Stoke-on-Trent tel: 22184 


BIRLEC-EFCO (MILLING) LTD, Westgitc 
Aldridge, Staffs tel: Aldridge §: 
BIRLEC LTD, Tyburn Rd, Erdington, Birming- 


ham, 24 (now A.E.I. Birlec Ltd.) tel: East 1471 
BIRMETALS LTD, Woodgate Works, Quinton, 
Birmingham, 32 tel: Woodgate 2253 
BIRMINGHAM ALUMINIUM CASTING (1903) 
CO LTD, Dartmouth Rd, Smethwick, 40, Staffs 
tel: Smethwick 1431 
BIRMINGHAM BATTERY & METAL CO LTD, 
101 Gresham House, London, EC2 
tel: London Wall 3012 
BIRMINGHAM & BLACKBURN CONSTRUC- 
TION CO LTD, Anmoury Close, Birmingham, 9 
tel: Victoria 0964 
BIRTLEY ENGINEERING LTD, Birtley, Co 
Durham tel: Birtley 110 
BIRWELCO LTD, Chester St, Aston, Birmingham, 
6 tel: East 1171 
BITULAC LTD, Collingwood Buildings, Newcastle- 
on-Tyne, 1 
BIVAC AIR CO LTD, Beehive Works, Marsland 
St, Portwood, Stockport, Ches 
tel: Stockport 3468 
B & K LABORATORIES LTD, 4 Tilney St, Park 
Lane, WI tel: Grosvenor 4567 
BKL ALLOYS LTD, ee Factory Centre, 
Birmingham, 30 Kings Norton 4231 
BLACKBURN ELEC TRONICS LTD, Brough, 
Yorks tel: Brough 121 
BLACKWOOD HODGE & CO LTD, JOHN, 
25 Berkeley Sq, London, W1_ tel: Mayfair 9090 
BLAGDON ENGINEERING CO LTD, Blagdon, 
Seaton Burn Northumberland 
tel: Stannington 243 
BLAKEBOROUGH & SONS LTD, J., Brighouse, 
Yorks tel: Brighouse Sil 
BLAW KNOX CHEMICAL ENGINEERING CO 
LTD, 20 Eastbourne Terrace, W.2 
tel: Paddington 9051 
BLOCTUBE CONTROLS LTD, Bicester Rd, Ayles- 
bury, Bucks ‘tel: Aylesbury 3494 
BLUNDELL & CROMPTON LTD, West India 
Dock Rd, London, E14 tel: East 3838 
BMB (SALES) LTD, High St, Crawley, Susse. 
tel: Crawley 1030 
BOBY & CO LTD, WILLIAM, 23 High St, Rick- 
mansworth, Herts tel: Rickmansworth 4251 
BODE & SON LID, F., Buxton Rd, Leck Staffs 
tel: Leek 842 
BOOTH & CO LTD, JAMES, Argyl! St, Nechelis, 
Birmingham, 7 tel: East 1521 
BORAX CONSOLIDATED LTD, Borax House, 
Carlisle Place, London, SWI tel: Victoria 9070 
BORAX & CHEMICALS LTD, 35 Piccadilly, W1 
tel: Regent 2751 
BOREMASTERS OF KENILWORTH LTD, Mill 
End, Kenilworth, Warwicks tel: Kenilworth 975 


BOSTOCK & BRAMLEY LTD, Odontine Works, 


Stalybridge tel: Stalybridge 3232/3 
BOUCHER & CO LTD, Pike Mills, New Road, 
Kidderminster tel: 4711 


= PAUL AIRCRAFT LTD, Wolverhamp- 
tel: Fordhouses 3191 

BOULTON LTD, W. M., Providence Engineering 
Works, Burs'em, Staffs ‘tel: Stoke-on-Trent 88661 
BOVING & CO LTD, 56 Kingsway, London, WC2 
tel: Holborn 0411 

BOWTHORPE ELECTRIC CO LTD, Gatwick Rd, 


Crawley, Sussex tel: 2000 
BRABY & CO LTD, FREDERICK, 352 Euston 
Rd, London, NW1 tel: Euston 3456 


BRACKETT & CO LTD, F, W., Colchester 
tel: Colchester 3958 
BRAITHWAITE & CO ENGINEERS LTD, “ The 
Moorings,’’ Church Rd, Great Bookham, Leather- 
head, Surrey tel: 3351 
BRAMIGK & CO LT D, 15 Creechurch La, London, 
EC3 tel: Avenue 4822 
BRANDENBURG LID, 139 Sanderstead Rd, South 
Croydon, Surrey tel; Sanderstead 3555/6 
BRIDGES & CO LTD, S. N., York Rd, Batter- 
sea, London, SWI1 tel: Battersea 646 
BRIGHTSIDE HEATING & ENGINEERING CO 
LTD, GPO Box 118, Sheffield, 1 
tel: Feclesfield 3121 
BRINKMAN (SALES) LTD, E., West Hill Glass 
Works, West Hill, Epsom, Surrey 
tel: Epsom 2565/7 
BRISTOL AEROJET LTD, Banwell, Weston-super- 
Mare, Somerset tel: Banwell 250 
. SIDDELEY ENGINES LTD, Ormonde 
House, 26/27 St. James St, SW1 
tel: Whitehall 4126 
BRITISH ACHESON ELECTRODES LTD, Grange 
Mill Lane, Wincobank, a 
: Rotherham 4836 
BRITISH ACOUSTIC FILMS "Ua, 37 Mortimer 
St, London, W1!1 tel:* Museum 5432 
BRITISH ALUMINIUM CO LTD, Norfolk House, 
St. James's Sq, London, SW1 tel: Whitehall 7868 
BRITISH AMERICAN OPTICAL CO LTD, 39 
Hatton Garden, London, EC1 tel: Chancery 2711 
BRITISH — - REGULATORS LTD, Sisson 
Rd, Glouce tel: 24901 
= ISH CECA COMPANY LTD, 175 Piccadilly, 
tel: Hyde Park 5131 
BRITISH DRUG HOUSES LTD (LABORATORY 
CHEMICALS DIVISION), Poole, Dorset . 
tel 62 
BRITISH ELECTRICAL Empire 
House, 


REPAIRS LTD, 
10 Charlotte St, Manchester, 1 
tel: Central 1378 
BRITISH ENGINE, BOILER & ELECTRICAL 
ge RANCE CO LTD, 24 Fennel St, Manches- 
tel: Blackfriars 1311 
BRITISH ERMETO CORPORATION LTD, Beacon 
Works, Hargrave Rd, Maidenhead, Berks 
tel: Maidenhead 5100/9 
BRITISH FEDERAL WELDER & MACHINE 
CO LTD, Castle Hills Works, Dudiey, Worcs 
tel: Dudley 3114 
BRITISH FILTERS laa Old Court, Cox Green, 
Maidenhead, Berk: tel: 4144 
BRITISH GEON LTD (SUBSIDIARY OF THE 
DISTILLERS <" os Devonshire Ho, Picca- 
dilly, London, tel: Mayfair 8867 
BRITISH INDUSTRIAL ENGINEERING CO 
(STAFFS) LTD, Coronation Works, Hainge Rd, 
Tividale, Tipton, Staffs tel: Tipton 1222/5 
BRITISH INDUSTRIAL GASES LTD, 700 Great 
Cambridge Rd, Enfield, Middx tel: Enfield 4022 
BRITISH INDUSTRIAL SOLVENTS (SUBSIDI- 
ARY OF THE DISTILLERS CO LTD), Devon- 
shire Ho, Piccadilly, London, W1 
tel: Mayfair 8867 
BRITISH INSULATED CALLENDER’S CABLES 
LTD, Norfolk House, Norfolk Street, London, 
wc2 tel: Temple Bar 7722 
BRITISH ry -DIAMOND — 15 Caxton 
St, London, SW *"A‘dbey 7516 
BRITISH LABOUR. PUMP COMPANY LTD, 109 
Blundell St, London, N7 tel: North 6601 
BRITISH LEAD MILLS LTD, 7/9 St. James's 
St, London, SW1 tel: Whitehall 5772 
BRITISH MANZEL OIL CO, Durranhili Rd, 
Harraby, Carlisle tel: Carlisle 21418 
BRITISH MESSIER LTD (Associated with Roto! 
Lid), Cheltenham Rd, Gloucester 
tel: Gloucester 24431 
ENGRAVING CO LTD, Si 
Twickenham, Middx 
tel: Popesgrove 3636 
NORTHERN ELECTRICAL APPLI- 
Weston Rd, Ilkley, Yorks 
tel: Ilkley 203 
BRITISH OXYGEN CO LTD, THE, ‘tel 
House, Cleveland Row, “ee swil 
: Whitehall $777 
BRITISH OXYGEN ENGINEERING LTD, Ang 
Rd, London, N18 tel: Edmonton 3020 
BRITISH OXYGEN GASES LTD, 27 St James's PI, 


BRITISH METAL 
Margarets Works, 


BRITISH 
ANCFS, 


London, SWI tel: Hyde Park 7090 
BRITISH PAINTS LTD, Portland Rd, Newcastle- 
on-Tyne, 2 tel: 25151 


BRITISH PHYSICAL LABORATORIES, Radlett, 

Herts tel: Radlett 4844 

BRITISH PITOMETER CO LTD, THE, 105 Park 

St, London, WI tel: Mayfair 0141 

BRITISH PLEUGER SUBMERSIBLE PUMPS 
LTD, Station Rd, Coleshill, Nr Birmingham 

tel: Coleshill 3351 

BRITISH REMA MANUFACTURING CO LTD, 

Ore Industry Rd, Sheffield, 9 
tel: Sheffield 42721 /2 
4 REFRASIL CO LTD, THE, Stillington 


*o Durham tel: Sullington 351 
BRITISH ROPES LTD, Carr Hill, Balby, Don- 
caster tel: 4010 

oy pots ai =o d CO LTD, THE, Merton 
bbey, London, SWI tel: Liberty 7661 
BRITISH STEAM SPECIALITIES LTD, Fleet St, 
Leicester tel: 20885 
BRITISH THOMSON-HOUSTON CO LTD, THE, 
Rugby, Warwickshire tei: 2121 

BRITISH TIMKEN LTD, Duston, Northants 

tel: 4921, 3482 


NUCLEAR 
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FEB 60 


31 





NUCLEAR BROADBENT & SONS LTD, THOMAS, Hudders CAMPBELL & ISHERWOOD LTD, 5 Victoria CHRISTIANSEN LTD, RONALD L., Penguin 
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Hill Top, West Bromwich, Staff CANNING & ~~ LTD, W., — Hz —— CIBA (A.R.L.) LTD, Duxford, yay oe e Be 
te \ 243 St, Birminghan entral 862 , ae aes te wston 21? 
8) ENGINEER 3 CO LI V ks CAPE ASBESTOS CO LTD, THE, 114 & 116 Park CINEMA-TELEVISION LTD, Worsley Bridge R 
BRONX LCNGINEERING (C i Ly od 2307 i St, I ndon. W1 .! a. venor 6022 Lower Sydenham, London, S826 Pe 
BROOK MOTORS LTD, Empress Works, Hud CAPPER x CO — —— 1A) H.. Forward iat, ‘ini ciinin naan Cum cee 460 
dersfield, York t Idersfie!d 6400 Wo Woo n, Warrin , incs ! angec > oe 
IRC KE INDUSTRIES LID, Kent Ho, Telegraph tel: Warrington 33112 CLARKE, CHAPMAN & CO LTD, Victoria | 
‘St, London, EC2_ ar narch 1105 CARBON DIOXIDE COMPANY, THE (CHEMI- Works, Gateshead 8, Co Durham ¢ 
BROO ee i OL L. MEG CO LID ch CAI IV OF wen iy, London R ong LTD), — CROSS (IRON & say my ‘ 
Rd B r 11 l; Victor 2323 Devonshire Ho, Piccadilly ondon, W TOSS. lerbys te ay ro 
BROOK HIRSI IGRANK LTD, igranic Works, ee — ” a lair Laerly CLAYTON CRANE & HOIST CO : TD I 
Bediord te 66261 CARBORUNDUM CO LTD, THE, Trafiord Park, Irwell Chambers East, Union St, -ivert I, 
BROOKHIRST SWITCHGEAR I ) i nic fan t 17 tel: q rafford Park 2381 f mie t — 114] 
Ltd) t ( er 21121 CAR 306 AIRI LTD, 39 New id St —— oS pose DEWANDRE CO Re 4 Fitanic 
ROO! NTI ON UNI LID, Traf if EC2 te I ym Wall 658 forks, Linco!n te inco!n 1130 
Ho Geeat eg London, WC2 CARL ZEISS SCIENTIFIC INSTR ENTS LTD CLAYTON-WRIGHT LTD, Howard Wellesbourne 
; C ent Garden 135 (See CZ Scientific Instruments Lt Warwickshire el: Wellesbour 316 
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Che St, Birmingham, 6 tel East 1171 CARTER & VINER, Cooden Sea Rd Bexhill, COLBORNB ENGINEER ; = -¥ BR 
BROW N LAND BOILERS LTD, JOHN, 8 The S , tei: Ce n 8 Bollo Bridge Rd, Acton, — 3 - 
Sanciuary, London, SWI tel: Abbey 7373 CARTWRIGHT LID, Henshaw Works y ady St, . ; * : tel. a. - 
BROWN |! a s G Shakespeare St, Watford, Oldham, [Lancs tel: Main 6001-2 COLCHESTER LATHE CO LTD, THE, ythe, 
Herts tel: Watford 7241 CARY I » WILLIAM E., R ni. . « olchester, Essex ties = 6351 
3ROWN & TAWSE TUBES LTD, St Leonard's hester, 4 t a , COLT VENTILATION LTD, = se oe rey 
St, Bromley-by-Bow, London, F3 CASCADE WATER COOLERS LTD, Brewery : i : ¢ age : as 
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burgh, 5 = lig gy yb _ fel: Tipton 218 NISTON CO, THE, Eagle Ho, High St, London, 
BRUNTON & CO LID, 5 Miles St, London, CASS & PHILLIP LTD, Caslip Works, Mark Rd, = _ c ae aera 959] 
Sws te Macaulay 3355 Hemel Hempstead, Herts tel: Boxmoor 4156 CONSETT IRON & STEEL CO LTD. Consett 
BRUNTONS (SUDBURY) 1919 LTD, Sudbury, — L VIRE BRICK CO LTD, THE, pene, Co Durham > rel: $i 
Suffolk pt sbury 2708 op ae ETE CONSOLIDATED PNEUMATIC TOOL CO LTD, 
BRUSH ELECTRICAI } er I RIN 3 COM- — BARBER ts con THE, 232 Dawes Road, London, SW6 
PANY LTD, Lough ugh eicest r 7 te p tel. Fulham 772 
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Lane, Mitcham, y te Mit am oF CA rit RSON-SMITH LTD, R 1., Adams Bridge Brackens, Ascot, Berks tel: Winkficld Row 39 
BRYCE ELECTRICAL CONSTRUCTION CO Works, Exhibition Grounds, Wembley, Middlescx CONTROLLED FLAME BOILERS, LTD, 1a 
LTD, Kelvin Works, Hackbridee, Wa — . tel: Wembley 4291 Parsons Green, London, SW6 tel: Renown 1539 
Surrey tel: Wallington 2601 C.A.V. LTD, Acton, London, W3 CONTROLLED HEAT ‘& AIR LTD, Cornwa 
BSA TOOLS LTD (MAC HINE TOOI DIV ISION) tel: Shepherds Bush 3111! Rd, Smethwick, 40, Staffs tel: Smethwick 1805 
Kitts Green, Birmingham, 33 fe Srec d 71 CAWKELL RESEARCH & ELECTRONICS LTD, CONVEYANCER FORK TRUCKS LTD, Liver 
BTR INDUST ES LTD, md i Ho, Vi ncent Sa, Scotts Rd, Southall, Middx tel: Southall 3702 pool Rd, Warringion, Lanc 
London, SW1 te!: Victoria 3848 CAXTON NAMEPLATE MANUFACTURIN¢ tel: Warrington 3524 
BUDENBERG GAUGE CO LTD, Broadheath, Nr LYD, Kew Green, Richmond, Surrey COOK & SONS, LTD, C, W., 97 Walsall Rd, 
Altrincham, Cl t rl 1 tel: Richmond Perry Bar, Birmingham, 22 tel Birchfield 4223 
BUDWORTH LTD, DAVID CELLULOSE DEVELOPMENT CORPORATION, ay ig TROUGHION '& SIMMS LTD, laxby 
Hatch End, Middx tel: Hatch End 2261 d, Y tel; 2411 
BUELL (1952) LTD, 3 Si 3 CEMENTATION CO LTD, THE, 20 Albert Em- COOLING | eewens am, ! Puter 3 St, South 
swl nkment, London, SE11 tel: Reliance 7654 ampton Kow ndon o fe ancery 9°0 
BULLOWS & SONS LTD, ENIRAJET LTD, Fossgate, York tel: 54765 = PE “gh ~<a BEARINGS co L 1D, THE, 
t - ENTR 3 re: meter Jingo “Ings 5 ae) 
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z . t p vton-l 11 tel Vv est Bromwich 1824 te Car 1234 
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LO 2 Lil 117 Five B I t ph 3281 Joreham Wood, ‘ le | ' 1382 
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rr ; B . Lt I: mpst 
TTTERFIFLD LTD, W. P., " Box 38, T a a Hardwick, Bedford tel: Kemps 
B Works, Shipley, Yorks I: Shipiey 52 CHELTENHAM AUTO CONTROLS LTD, 29 COVENTRY CLIMAX ENGINES LTD, W daring 
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has cRAN ENS LTD, Staniforth Rd, Darnall, Shefficld, DEWHURST & PARTNER LTD, Inverness Works, ELLIOTT NUCLEONICS LTD, Century Works, NUCLEAR 
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'D, THE, XSON, GERRARD & CO LTD, ‘Oldbury, Derbyshire : tel: 581-5 ENGLISH STEEL FORGE & ENGINEERING 
W.3 Birmir tel: Broadwell 1355 DRAKE & GORHAM LTD, 68 St Ann St, CORPORATION LTD, Riverdon Works, Shef- 
Acorn 1082 CWC EQUIP) {E NT LTD, Acorn Works, Kings Salisbury | i . tel: Salisbury 65.14 field tel: 41071 
[E, Hythe, Grove, } id, Berks tel: 2275 DRAYTON REGULATOR & INSTRUMENT CO ENTHOVEN & SONS LTD, H._J., Dominion 
tel: 6351 CYGNEI NOINERY LTD, Higher Swan Lane, LTD, West Drayton, Middx 4, (el: 2611 Buildings, South Place, London, EC2 
, Surrey Bolton, Lancs tel: 8481 DRUM ENGINEERING CO LTD, 28 ; H imbo dt tel: Monarch 0931 
ridge 0161 CZ SCIENTIFIC INSTRUMENTS LTD, 12a St, Bradford, Yorks tel: Bradford 22358 EPCO LTD, Star Works, Leeds, 7 tel: 32461 
, Glasgow Golden Square, London, W1__ tel: Gerrard 1997 DRUMMOND-ASQUITH (SALES) LID, King E.R.D. ENGINEERING CO LID, Ipswich Rd, 
mtral 9280 DALB LID, JOHN, Brunswick Park Rd, New Edward Ho, New St, Birmingham, 2 ’ Trading Estate, Slough, Bucks tel: 20532 
TD, Plasta Southgate, London, N11 tel: Enterprise 1272 ; : _ tel: Midland 3431 ERICSSON TELEPHONES LID (ETELCO LTD), 
ough 212% DALLMEYER LTD, J. H., Church End Works, DRYSI oe EB & CO LTD, Bon-Accord Works, 22 Lincoln's Inn Fieids, London, WC2 
add ockhall Hich Road, Willesden, London, N.W.10 Glasgo w4 tel: Scotstoun 1241 tel: Holborn 6936 
tel: Willesden 652! DUBIL LE R CONDENSER CO (1925) LTD, Ducon E.R.S, (LONDON) LTD, Brookwood Rd, London, 
Heath 1831 DALLOW LAMBERT & CO IL - Thurmaston, Works, Victoria Rd, North — London, W3 SW 18 tel: Putney 3402 
it, London, ¢ Syston 333 . I a a racy ETHER LTD, Tyburn Rd, Birmingham, 24 
ledon 8521 DANKS & CO (OLDBURY) (TD, EDWIN, DUNFORD & ELLIOTT (SHEFFIELD) LTD, ; ade” fee 0006 
), Consett, Birmingham tel: Broadwell 2531 Atterclifie’ Wharf Works, Sheffield, 9 tel: 41121 EUTECTIC WELDING ALLOYS CO LTD, North 
tel: 341 DARGI ROS LTD, New Simplon Works, Ha!i- DUNLOP RUBBER CO LTD, St James's House, Feltham Trading Estate, Faggs Rd, Feltham, 
CO LTD, _— tel: Halifax 3218 St. James's St, I mdon, SWI tel: Whitehall 6700 Middx tel: Feltham 6571 
6 DARHAM INI DUSTRIES (I ONDON) LTD, 17 DUPONT LTD, RICHARD E., 56 Kingsway, EVA BROTHERS LTD, Crabtree Forge, Manches- 
wham 7722 Surr W Covent Garden 0556 London, WC2 ; tel: Holb rm 283 3 ter, 11 tel: Droylsden 1313 
ES) LTD, DARLING I‘ N FENC ING co L ID, THE, * Dar- DUPREE, » SWI & COMPANY LTD, 23/25 EVANS BROS (CONCRETE) LTD, Riddings, 
Park 8161 fen’ Works, P.O, Box No. 4, Carr Hili, Don- Broadwall, Stamford St, London, SEI “ Derby tel: Lee Brook 301 
D, CIB caster, Yorkshire tel: Doncaster 49489 fel: Waterloo 5750 EVANS ELECTRONIC DEVELOPMENTS LTD 
1. London [ON FORGE LTD, THE, The Fora DYNATRON RADIO LTD, St Peter's Rd, Furze ee, See <ee — iad 
ador 808 n, Co Durhar I: Darling 2616 Platt, Maidenhead, Berks fel: Maidenhead 5151 Shady Lane, Birmingham, 22a " 
1D. The ae ertingion 2616 eee ; ‘ a ver pensyy rie Great Barr 1764 
1 Row 39 reat North Rd, Newcastle-on-Tyne. tel: 23666 EASTERN & JOHNSON LTD, Albemarle Rd, OS nee ee ee 
LTD, 10a = « CO LTD, F., Watford Ficld, Wat- , a ee - ronb med a 3146 EVANS & SON (PORTSMOUTH) LTD, J., 
nown 1589 rd, He ; ; fel: Watford 6019 c eee ene ay ee ar Marcyn Works, Goldsmith Avenue, Portsmouth 
Cornwall DARWINS LTD, Fitzwilliam Works, Sheffield, 9 ee - Tg toon | ome tel: 32233-6 
D. Liver )AVENPORT. ENGINEERING os te THis, ‘Crawley, Sussex ‘tel: Crawley 1500 EVANS & SONS (WOLVERHAMPTON) LTD, 
; Harris St, Bradford, tel: 29361 EFCO-EDWARDS VACUUM METALLURGY ee Se Pee hee ncn noeee 
252 I p r y ° ig Jac ali et: olve on 250 
ong cake’ onder ie co — Standard Tron- a en co EVERETT EDGCUMBE & CO LTD, Colindale 
hficld 4223 DAVIDSON & CO LTD, Sirocco Works, Bel- EKCO ELECTRONICS LTD, Bkeo_ Works, Works, Colindeep Lane, og 
D, Haxby fast, Northern Ireland tel: 57251 Southend-on-Sea, Esse : tel: Southend 49491 FEVERS, DAVID H., 1 A nel os “3 he 
tel: 24112 DAVIES & MI TCALFE LTD, Injector Works, EIMCO (GREAT BRIT AIN) LTD, Earisway, Team —— b. a Same SU mae 
St. South Romiley, tel: Woodley 2625 Valley Trading Estate, Gateshead, 11, Co Place, London, SW3 tel: Flaxman 479 
“ \ VIS & SON (DERBY) LTD, John, All Saints Durham tel: Low Fell 77241 EVERSHED & ‘ “ VOLES LTD, Acton Lane 
Derby tel: 45403 ELCONTROL LTD, Wilbury Way, Hitchin, Herts Works, Chiswick, London, W4 ca 
DAVISON & CO (HEXHAM) LTD, Hexham-on- ; : tel: Hitchin 2411 ss ; tel: Chiswick 
| Northumberland tel: Hexham 7 BLECTRIC CONSTRUCTION CO LTD, THE, EVODE LTD, Stafford | ........ tel: 
DAVY & UNITED ENGINEERING CO LID Bushbury Eng Works, Wolverhampton EWBANK «& I aoe LTD, 10/11 Grosven 
Darnall Works, Prince of Wales Rd, Sheffield, 9 tel: Wolverhampton 21455 _Place, London, SW1 tel: Sloane 048¢ 
; tel: Sheffield 49971 ELECTRIC & MUSICAL INDUSTRIES LTD, EXACTOR LTD, Exactor Works, Church Way, 
DAWE IN STR UMENTS LTD, 99/101 Uxbridge Blythe Rd, Hayes, Middx —— fel: Southall 2468 Edgware, Middx fel: Edgware 007 i 
Rd, | London, WS tel: Ealing 6215 ELECTRICAL POWER ENGINEERING CO EXPANDED METAL CO LTD, THE, Burwood 
DAWSON & DOWNIE LTD, Elgin Works, North (BIRMINGHAM) LTD, 558 Bromford Lane, tO, Caxton St, London, SW1_ tel: Abbey 7766 
Elgin St, Clydebank, Nr G! asgo™ Birmingham, 8 tel: B/Stechford 2241 EXPANDED PLASTICS LTD, 675 Mitcham Rd, 
tel: Clydebank 2271 ELECTRIC RESISTANCE FURNACE CO LTD, Croydon, Surrey tel: Thornton Heath 3622 
DAY & CO (DERBY WORKS) LTD, J., Harrow Netherby, 161 Queens Rd, Weybridge, Surrey EXPANDITE LID, Chase Rd, London, NW10 
Manor Way, London, SE2 tel: W oolwich 7036 tel: Weybridge 3891 Act aiee : . _ as fel: Elgar 4321 
I ECC A RADAR I ID, 9 Albert Embankment, ELECTROFLO METERS CO LID, Abbey R d EXPERT HEAT TREATMENTS LTD, Garth Rd, 
n, SEI tel: Reliance 8111 London, NW10 tel: Elgar 7641 _Lower Morden, Surrey : tel: Derwent 7744 
DE HA\ ILLAND ENGINE CO LTD, Watford, ELECTRO-HYDRAULICS LTD, Liverpool Rd, EXPERT TOOL & CASE HARDENING CO 
H tel: Garston 4000 Warrington, Lancs tel: Warrington 35241 LTD, 74 Wimpole St, London, W1 
DEL ANI I “Y GALLAY LTD, Vulcan Works, Edg- ELECTRO MECHAN-HEAT LTD, Lower Tedding- tel: Welbeck 3° 
sur 1382 London, NW2 tel: Gladstone 22:'! ton Rd, Kingston, Surrey tel: Kingston 1670 EXPLOSIVE POWER TOOLS LTD, Hope St, 
Stl DEL API EN A & SON I ID, Tewkesbury Rd, Chel- = ECTRO METHODS LTD, Caxton Way, Steven. Dunkfield, Cheshire fel: Ashton-under-Lyne 3904 
im, Glos tel: 56341 nage, H« tel: Stevenage 78 EXTRUDEX LTD, Western Rd, Bracknell, Berks 
DELORO STELLITE LTD, Highlands Rd, Shirley, EL CEC TRONIC INSTRUMENTS LTD, Lower tel: Bracknell ee 
Warwicks tel: Solihull! 2244 Mortlake Rd, Richmond, Surrey FAIREY AVIATION CO LTD, THE, Hay 
DEMPSTI R LTD, R. & J., Gas Plant Works, tel: Richmond 54656 Middx F tel: Hayes 3800 
Newton Heath, Manchester 10 ELECTRONIC MACHINE CO LTD, Mayday Rd, FAIRITT ENGINEERING CO LTD, 101 Sand- 
tel: Collyhurst 2554/5/6/7 Thornton Heath, Surrey ford Rd, Moseley, Birmingham, 13 
DENDIX LTD, Lower Church - Chepstow, Mon el: Thornton Heath 3601 tel: South 3651 
Chepstow 2277 ELECTROPOL PROCESSING LTP, rrading FALK & CO LTD, M., Emefo House, Bell St, 
DENISON & SON LTD, SANU EL, Hunslet Estate, Farnham, Surrey tel: Farnham 5516 Reigate, Surrey tel: Reigate 5341 
; Foundry, Leeds 10 ‘tel: 75488 ELECTROPOWER GEARS_ LTD, Kingsbury FALK, STADELMANN & CO LTD, 91 Farrine- 
Surrey DENTON & CO, Hilda Bldgs, Church Way, South Works, Kingsbury Rd, London, NW9 don Rd, London, EC1 tel: Holborn 7654 
tel: 4554 _ Shields, Co Durham tel: South Shields 2363 tel: Colindal 4621 FARMER NORTON & CO LTD, SIR JAMES, 
vin Works, DENVER EQUIPMENT CO LTD, 15/17 Christo- ELECTROPOWER GEARS’ LTD, Kingsbury Adelphi Iron Works, Salford, 2, Manchester 
le Ja pipenes London, EC2 ont C a = Works, Kingsbury Rd, eee ye) 4621 tel: M/Blackfriars 3613 
ley | L IABLE RELAY CO, 12a Tottenham St, ~olindale “ARMER & SO! * Ss. y. airw: se, 
Hea London, W1 tel: Langham 7391 ELECTROTHERMAL ENGINEERING LTD, 20 FARMER & SON LTD. S_W.. Surirway House 
V orks, Sut- DE POR AY BOILERS LTD, 18 City Rd, Lond, Neville Rd, London, E7 tel: Grangewood 9911 . ; tel: Lee Green 4334 
82 & 254 EC! tel: Metropolitan 9331 ELGAR MACHINE TOOL CO LTD, 172-178 Vic- FARR LTD, Napier Works London E6 y 
S " ue RBY LU MINESCENTS LTD, 107 Old Broad toria Rd, Acton, W3 tel: Acorn 5555 Fo. tel: Grangewood 3431/2 
ough 2403 London, EC tel: London Wall 3322 ELLAY TUBES LTD, Cox Green Works, Maiden- os —— ; aie lies 
ndon, ECS DESIGN INSTALLATIONS LTD, Walnut Tree head, Berks tel: Maidenhead 3303 SS ee ee 
Street 651! Close, Guildford, Surrey tel: Guildford 3919 ELLIOTT BROTHERS (LONDON) LTD, Century _ingham, — tel: Midland : 
ER) LTD DETEL PRODUCTS LTD, Stonefield Way, Vic- Works, Lewisham, London, SE13 FEDERATED FOUNDRIES LTD, 75 Hawthorn 
port oria Rd, S. Middx tel: Ruislip 6041 tel: Tideway 1271 _St, Possilpark, Glasgow, N2 __ tel: Possil 8622 
‘Kport 4624 DE — (KENSINGTON) LTD, Beckenham, ELLIOTT LTD, H. J., 175 St John St, London, FEEDWATER SPECIALISTS CO, Maxwell Ho, 
Ken tel: Beckenham 5041 EC1 tel: Clerkenwell 7276 St. Paul’s Sq, Liverpool, 3 tel: Central 1783 33 








NUCLEAR 
POWER 
BUYERS’ 
GUIDE 
FEB 60 


FEL-ELECTRIC LTD, 41 Sydney St, 
tel: Sheffic! 
FELCO HOISTS LTD, 29 Cromwell Rd, London, 
Sw7 tel: Kensington 7401 
FELLOWS BROS LTD, Clyde Works, Cradles 
Heath, Staffs tel: Cradley Heath 69254, 69350 
FENNER & CO LID, J. H., Marflect, Hull, East 


fel: 13990 


Sheffield 


d 27257 


Yorks 
FENTON, 


BYRN & CO LTD, Airflow Works, 
Berrylands Rd, Surbiton, Surrey 

tel: Elmbridge 6724 

FERGUSON PAILIN LTD, Higher Openshaw 


Manchester, 11 tel: Droylsden 130! 
FERGUSON & TIMPSON LTD, 74 York St, 
Glasgow, C2 tel: Central 6511 
FERODO LTD, Chapel-en-le-Frith, Stockport 
tel: Chap el-en-le-Frith 2520 
Hollinwood, 


FERRANTI LTD, Lancs 
tel: Failsworth 2000 
FERROUS PRODUCTS (CROYDON) LTD 5 


Church Rd, Croydon, 
FIBREGLASS LTD, 


Surrey fel: Croydon 83 

Ravenhead, St Helens, coe 

tel: St Helens 422 

FIBRE PRODUCERS GUILD LTD, Guild House, 
Upper St Martins Lane, London, WC2 

tel: Temple Bar 5420 

EL cates - rD, Ws — iawe 

Manchester, 22 e Wythenshawe 3251 

FIELDING & PLATT LTD, Atlas Works, Glou- 

cester , 20 

FILM COOLING TOWERS (1925) I 1D, Chan- 

cery House, Parkshot, Richmond, Surrey 


FIELDEN 


tel: Richm« 
FILM PRODUCERS GUILD LTD, Gu 
Upper St. Martins Lane, London, we2 2 
tel: Temple Bar 5420 
The Wharf, Clapham St, Lear 
ton Spa, Warws Leaming 
FINDLAY & CO LTD, Al E XA! NDER, 
Works, Motherwell, Scotland 


FILTON LTD, 





m Sill 
Parkneuk 
ARMOUR LTD, 9 George St, London 

tel: Weibec 3 

LTD, G. & A., Firtop Works, Stoke 

Bromsgrove, Worcs 


FIRE 


FIRKINS 
Heath, 
tel: Bromss e 32 

INSTRUMENTS LTD, 

Glamorgan, 

tel: Treforest 2211 

FIRTH-DERIHON STAMPINGS LTD, THE, 
P.O. Box No. 8, Shefficld Rd, Tinsley, Shef- 
field, 9 tel: Sheffield 42051 

FIRTH & JOHN BROWN LTD, THOS, P.O. Box 
114, Atlas Works, Sheffield, 4 


FIRTH CLEVELAND 
Ireforest, Pontypridd, 


Sheffield 20081 
STEELS I TD, 
Tinsiey, Sheffic! 
tel: SI effie d 
FISCHE R BEARINGS CO LTD, Upper Villiers 
St, Wolverhampton tel: 26101 
FISCHER & PORTER LTD, 
Harrow, Middx tel arrow 64¢ 
FISHER GOVERNOR CO LTD, Airport Works, 
Rochester, Kent tel: Chatham 4-4400 
FISHER & LUDLOW LTD, Bordesley Works 
Birmingham, 12 tel: Victoria 


te 
STAINLESS 
Weedon St, 


FIRTH-VICKERS 
Sayt rite Works, 








FISHERS LTD, St Mirren Engineering Works, 
McDowell St, Paisley, Lanarks tel: Paisley 7171 

FLATTERS & GARNETT Lib, 309 Oxf Rd 
Manchester, 13 tel: Ardwick 45 


FLEISCHMANN (LONDON) , Chancery Ho, 
Chancery La, London, WC2 tel: Holborn 741 


FLEMING LTD, J. & R., 146 Clerkenwell Rd, 
London, EC1 tel: Terminus 2800 

FLEMING RADIO (DEVELOPMENIS) LID 
Caxtog Ne ay, Stevenage, Herts tel: 804 

FLEMING SAFETY EQUIPMENT (Division of 
J. & R. Fleming Ltd), 146 Clerkenwell Rd, Lon- 
don, EC1 tel: 


Terminus 2 
FLETCHER & SONS LTD, C. W., f 
St, Sheffield, 1 tel: Sheffield 28040 { 
FLEXIBLE DUCTING LTD, Maryhill St, Glasgow 
NW tel: Maryhill 3311 





FLEXIBOX LTD, Nash Rd, Trafford Park, 
chester, 17 tel: Trafford Park 14 
FLEXTOL — CO LTD, The Green, 

Ealing, W5 tel: Ealing 6444 
FLIGHT REFUEL LING LTD, Tarrant Rusht 


Airfield, Biandford, Dorset tel: Blandford 501 
FLUIDRIVE ENGINEERING CO LID, Is‘ 


worth, Middx tel: Hounslow 1124 
FOAMITE LTD, Clifton House, Euston Rd, Lon- 
don, NWI tel: Euston 5578 
FOLKES (LYE FORGE) LTD, JOHN, N 





Stourbridge, Worc 


FOLLSAIN-WYCLIFFI FOUNDRIES LTD 


Lutterworth, Nr Rugby tel: Lutterworth It 
FORSTER & CO LTD, J. S. Locarno Work Tip 
ton, Staffs tel: Tipton 2255/9 
FOSTER wn co = Pixmore Av 
Letchworth, Her ol: Letchworth 984 
FOSTER TRANSFORME RS I TD, South Wimbie- 
don, London, SW19 tel: Liberty 2211 
FOSTER WHEELER LTD, 3 Ixworth Place, Lon- 
don, SW3 tel: Kensington 63 
st a & THOM LID, Canal Work 
Black tel Blackburn 422! 
FOU NDROMI FERS LTD, Butterley St, Leeds, | 
t 2 
FOWLER & CO (LEEDS) LTD, JOHN, Hun 
Leeds, 10 tel; Leeds 307 
FOWLER & CO LTD, H. G., Ashmole Works 
Stewarts Rd, London, SW8 tel: Macaulay 4567 
FOX & CO LTD, SAMUEL, Stocksbridge Wor 
Sheffield tel: Shefficld 34528 
FOX LTD, P. X., Hawksworth Rd, Horstor 
Leeds tel: Horsforth 2831/2 
FOXBORO-YOXALL LTD, Redhill, Surrey 


tel: Redhill 5000 
HORSEPOWER MOTORS LTD, 
London, NW9 

tel: Collingwood 8022 

FRANKI COh mo age PILE CO Lib, 39 \ 

toria St, London, SW tel: A 
FRASER & CO LTD, w. J., Harold Hill, 
ford, Essex tel: Ingrebourne 
FRASER & CO LTD, ANDREW, 29 Bucking- 

bam Gate, London, SWI tel: Victoria ¢ 


FRACTIONAL 
Rookery Way, 





FRASER & ay MERS ENGINEERIN*¢ 
WORKS, Erit tel: Erith 3011 
FRASE!I & F RASE R ‘LTD, St sa rd St, Lon- 
don, tvance 32 
FRASER- SMI TH, R. F., 69 King "s Cross Road, 
London, WC1 tel: Terminus 1064/5 
FRASER, SPELLER TRANSFORMERS LTD, 


96a Sydenham Rd, SE26 
tel: Sydenham 8818 
FREEMAN, TAYLOR MACHINES LTD, Necton 

Street Works, Syston, Nr Leicester 
tel: Syston 3301 
FULLER ELECTRIC LTD, Fulbourne Rd, Lon- 
don, E17 tel: Larkswood 2350 
FULLERS EARTH UNION LTD, THE, Patteson 


London, 


Ct, Nutficld Rd, Redhill, Surrey 
tel: Redhill 3521 
FULMER RESEARCH INSTITUTE LTD, Stoke 
Poges, Bucks tel: Fulmer 180 


FURZEHILL LABORATORIES LTD, 
don Rd, Watford, Herts tel: 
GALLENKAMP & CO LTD, A., Sun St, 
EC2 tel: Bishopss 
GAMMA-RAYS Lid, A., Foundry Lane, 
wick 40, Staffs tel: Smethw ¢ 
GAMMAX LTD, Cecil House, 47-51 Wharfdale 
Rd, London, Nl tel: Terminus 6925, 0677/8 
GARDNER & CO LTD, HENRY, 2 Metal Ex- 

change Bidgs, Leadenhall Ave, London, EC3 
tel: Mansion House 452! 


57 Claren- 


Watford 34686 
London, 





GARDNER & CO LTD, J., Kent House Lane, 
Beckenham, Kent tel: Sydenham 6080 
GARDNER LTD, J, STARKIE, Merton Rd, Lon 
don, SWI18 tel: Putney 5721 
GARDNERS RADIO LTD, Somerford, Christ- 
church, Hants tel: 1734 
GARTHWOOD CO LTD, Market Bldgs, 29 Min- 


cing Lane, London, EC3 tel: Mincing Lane 8937 
GEARTIGHT UNIONS LTD, 94 South St, Ponders 
End, Enfield, Middx tel: Howard 1881 
GEIGY COMPANY LTD, THE, Rhodes, Middic 


ton, Manchester tel: M/ Middleton 3644 
GEIPEL LID, WILLIAM, Vulcan Works, 156/ 
170 Bermondsey St, Lond yn, SEL tel: Hop 0594 
GEM POWER "BRU SHES i rD, Minerva Rd, 
London, NW10 tel: Elgar 7251 
GENERAL C HEMICAL & PHARMACEUTICAL 
CO LTD, THE, Judex Works, Sudbury, Wem- 
bley, Middx tel: Arnold 3883 
GENERAL DESCALING CO LTD, Retford Rd 
Worksop, Notts tel: Worksop 3211 


GENERAL ELECTRIC CO LTD, THE, 
Ho, Kingsway, London, WC2 
tel: Temple Bar 8050 
GENERAL ENGINEERING CO (RADCLIFFE) 
LTD, Station Works, Bury Rd, Radcliffe, 
Lancs tel: Radcliffe 229i 
GENERAL METAL UTILIZATION CO LTD, oo 
Edleston Rd, Crewe, Cheshire 
GENERAL RADIOLOGICAL 
ENGINEERING DIVISION), 
St, London, 
= tec RJ AL 


Magnet 


tel: 

LTD (NUCI EAR 
15/18 Clipstone 
wi tel: Museum 3121 

REFRACTORIES LTD, Genefax 

Tapton Park Rd, Sheffield, 10 tel: 31113 

G ENE R: AL STEEL & IRON COI! TD, Springfield 

Hayes, Middx see \ aoa 

G EN? & CO LID, Faraday Works, Leices 
tel: Leicester 6 151 
GILKES & GORDON LTD, GILBERT, Cana! 
Wor Kendal, Westmoriand tel: Kenda! 28-9 

GiLN 1OOR CONTROL SYSTEMS LTD, 29 
Clarendon Rd, Watford, Herts 

tel: Gadebrook 3517 

GIRDLESTONE PUMPS LID, Woodbridge, 
Sutio tel: Woodbridge 600 

GIUSTI & ge LTD, I 210/212 York Way, 

North $021 








Kir Cross tel: 
G.KN. ® REINFORCEME NIS LTD, Alma Street 

Smethwick, 40, Staffs tel: 1991 
GKN REINFORCEMENTS LTD, 43 Upper 

Grosvenor St, London, W1_ fei: Grosvenor 38101 
(SOUTH WALES) LTD, East Moors, 
Cardiff tel: Cardiff 330 





GLASS °c tee LTD, Sudbourne R 
Brixton, SV tel: Brixton 4041 
G L ENFIEL y & KENNEDY re, 3 Glencairn 
St, Kilmarnock tel: 2884 
GLOBE PNEUMATIC ENGINEERING CO LID, 
Ashton Rd, Harold Hill, Romford, Essex 
tel: Ingrebourne 5522 
GLOSTER AIRCRAFT CO LTD, (Tech. Devts. 
Div), Gloucester tel: 67011 


GODFREY & PARTNERS (INDUSTRIAL) LIb 
SIR seat Hampton Rd West, Hanwort 
Mic tel: Feltham 3291 

GODWIN LTD, &. 3. Cato. Cirencester, 


i tel yin St Aldwyns 27 
GOODENOUGH PUMPS LTD. 112 Jermyn St, 
London, SW1 tel: Trafalgar 2663/4/5 
GORDON & CO LTD, JAMES, Dalston Gardens, 
Stanmore, Middx tel: Wordsworth 3031 


GOSHERON & CO LT D, JOHN, 79 Albert 
Embankment, London, SEI1 tel: Reliance 7600 
GOUROCK ROPEWORK CO. LTD, THE, 92 
Bay St, Port Glasgow, Scotland tel: 41261/7 
GRAVINER MANUFACTURING CO Lu, Faic- 


ham Rd, Gosport, Hants tel: Gosport 89175 
GRAZEBROOK LTD, “ & W., Netherton Iron- 
works, Dudiey, Worc tel: 2431 
GRE AS APPLIANCE, CO LTD, Green La, 
Romiuley, Ches tel: Woodley 28.5 
GREEN & SON LTD, E., a miser Ww yr 
Wakefic!d, Yorks el: Wa 27: 


GREENWOOD & AIRVAC VENTILATING co 
LID, Beacon House, Kingsway, London, WC2 
Chancery 31 
Albi a Works, 
GR SHAM TRANSFORMERS LTD, Twic kena 
Rd, Hanworth, Middx tel: Fareham 2271 


te! 
= & BATLEY LTD, 
12 





GREY & MARTEN LTD, City Lead Works, 
Southwark Bridge, London, SEI fel: Hop 0414 
GRIFFIN & GEORGE (SALES) LTD, Ealing Rd 
Alperton, Wembley, Middx tel: Perivaie 334 
GRIFFITHS (SMETHWICK) LTD, A., Booth 
St, Birmingham, 21 tel: Smethwick 1571 


GRINDLAY & CO LTD, J., 
field Rd, Bishopbriggs, 


Milton Estate, View- 
Nr Glasgow 
tel: Bishopbriggs 1881 


GRUBB, PARSONS & CO LTD, SIR HOWAn; 


Walker Gate, Newcastie-on-Tyne, 6 





Newcastle-on-Tyne 6504} 


tel: 
GUEST & CHRIMES LTD, Don St, Rothe 
tel: Rother 
GUEST INDUSTRIALS LTD, 81 Gracec 
London, EC3 tel: Mansion H 
GURR LTD, EDWARD, 42 Upper 
Rd West, London, SW14 tel: Pro 


GUYSON INDUSTRIAL EQUIPMi EN] 


Hammersmith, W6 tel: Riverside 








North Av, Otley, Yorks tel: Or oan 
GWB FURNACES LTD, PO Box 4, Dibda 
Works, Dudiey, Worcs tel: Di y 428s 
GWYNNES PUMPS LTD, 62/64 Chancellors Ry 


3682 


HACKBRIDGE AND HEWITTIC ELECTRIC cp 


LID, Walton-on-Thames, Surrey 


tel: Waiton-on-Thames 7 


HADEN & SONS 


LTD, G. N., 19 Wobum 


eld, 9 


Place, London, WC1 tel: Termir 
HADFIELDS LTD, East Hecla Works, Sheffi 
HADLEY TELEPHONE & SOUND SY STEN 

LTD, 72 Cape Hill, Smethwick, 40, 5 


Pn dn 
HALDEN & CO LTD, J., 


ley Grove, Reddish, Stockport, Cheshire 
tel: Heaton Moor +] 
HALL LTD, = a 2. wee lron W 
Dartford, Ker I: Dart! 
HALL & CO L rD, MATTHEW. 26 D 
London, NWI tel: Paddin 
HALL ENGINEERING LTD, Harle co 


bury, Shropshire 
HALLAMSHIRE 
shire Works Sheffield, 3 t 
HAM, BAKER & CO LTD, 


RIVER GRIT CO 
London, S.W.1 tel: Vict 
HAMBLING INDUSTRIES 
Estate, Chichester, Sussex tel 
HAMWORTHY ENG —jemaasaeties 
Corner, Pooie, Dorse me. 
HANCOCK & CO (ENGINEERS) TID, I 

Way, Croydon, Surrey 
HANOVIA LAMPS (DIVISION OI 
HARD INDUSTRIES LID), Bath Rd, S 


Bucks tel: Bu I 
HARDINGE MACHINE TOOLS LTD, i 


Rd, West Hanworth, Middx. fel: I eltham 
HARGREAVES & SONS LTD, HENRY 
St. Bury, Lancs tel: Bury 5 
HARLAND ENGINEERING CO LID, 
BEP Works, Alloa, Scotland tel: A 
HARLAND & WOLFF LTD, Queen 
Belfast te 
HARLOW & SON LTD, ROBERT, 
Norris, Nr Stockport, Ches fel: Stock 


HARPER & CO LID, 


Willenhall, Staffs tel: Waller 
HARRIS (BIRMINGHAM) LTD, F. & R 
18 Doe St, Birmingham, 4 tel 


HARRIS ENGINEERING CO LTD, York W 


fe C 
Rowsley Works, Rows. 


t ) 
STEEL CO LTD, THE, H 








— = 


npt on 


377] 


16 


lt 


JOHN, Albion Worl 








Browning St, London, SE17 tel: Rodi 
HARRIS, — PHILIP, 144 Edmund St 
ingham, tel: Cer 
HARILEY BAIRD LTD, 37 Thurloe St 
don, SW7 tel: Knightsbridge 5211 
HARVEY & CO (LONDON) LTD, G, A., Green- 
wich Metal Works, Woolwich Rd, Lond s 
tel: Greenw « 
HARVEY ELECTRONICS LTD, Farnbor 


Farnborough, 
HATFIELD 


Hants tel: Parnborou 
INSTRUMENTS LID, Craw 
tel: Horsha 

HATHERNWAR LID, Lo 
tel: Hathern 


HATTERSLEY ORMSKIRK) LTD, Or 
ancs fel O1 
HAWKER SIDDELEY INDUSTRIES 

Duke’s Court, Duke St, London, SW1 


hborough, Leic 


skirk, 


‘t Whitehall 6177 
HAWKER SIDDELEY JOHN BROWN NI 
CLEAR CONSIFRUCTION LID, 18 St, James 
Sq & 4 Sanctuary, London, SW! 
tel: Whitchall 2064 & Ab 7 
HAWKER SIDDELEY NUCLEAR POWER CO 
LTD, Sutton Lane, Langley, Nr Slough, 1Ch 


tel: Slou 
HAWORTH (A, R. C.) LTD, F., 40 Buck 
Palace Rd, London, SWI tel: Tate Galle 
HAYWARD & CO (FABRICATIONS) L1 
Pountney St, Wolverhampton tel: 
HAYW — TYLER & CO LTD, PO I 
Luton, Bed tel: Lut 
HAYWARDS LTD, 187 Union St, London 
tel: Waterk 
HEAD WRIGHTSON & CO LTD (NU¢ 
POWER DIVISION), Teesdale Iror 
Thornaby-on-Tees, Yorks tei: Stockton 
HEAD WRIGHTSON PROCESSES LTD, 
dale House, 16/26 Baltic ™ — ym, Ee 
el erkhenwe 
HEAD WRIGHTSON STAMP! NGS Lib, 
Rd, Seaton Carew, West — Uepe vol, Ce 
Hartlepool 
rou NDRIES 
Thornaby-on-Tees 
tel: Stocku 
(TEESDALE) LID, 
Ihornaby-on-Ices, Yorks 





ham 
HEAD WRIGHTSON STEEL 


Teesdale Ironworks, 


HEAD WRIGHTSON 
dale Ironworks, 


fel: Stockton 
HEADLAND LTD, THOS. P, Mellon Rd, 
don, SEI5 tel: New Cro 
HEARSON & CO LTD, CHARLES, 68 - 
Walk, London, SE1 tel: Berm ynd 
HEAT EXCHANGERS LTD., 1 Wardour St 
don, W1 tel: Gerrar 
HEAT TRANSFER LTD, 30 Church St, Croy 
Surrey tel: Croydon 
HEATHER FILTERS ‘an 7 Kendall 
Baker St, London, W tel: Hunte 
HEATRAB LTD, ead Works, Norwich 


tei: Norwich 
HEENAN & FROUDE LTD, Worcester En 
ing Works, Worcester tel; Worcester 
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HELL “ ANN LTD, Gatwick Rd, Crawley, 
Sus tel: Crawley 2000 
HENDE RSC ON & CO LTD, JOHN M, Kina’s 
Work tel: 24262 
HEND REY EL AYS LTD, 392 Bath Rd, Slough, 
’ tel: Burnham 609 
HENLEY S TELEGRAPH WORKS CO LTD, 

| Hatton Garden, London, EC1 
tel: Chancery 6822 
IEWELL SPRING CO LTD, Astwood Bank, 
Redditch, Worcs tel: Astwood Bank 237 
os & CO, LTD, S. H. Reddish, 
ckport tel: Heaton Moor 2264 
HICK, -GREAVES & CO LID, Soho Iron- 

ks, Bolton, Lancs fel: 13 

IC “GS YTORS LID, Witton, Birmingham, 6 
tel: B/Birchfields 4545 

HIGH DUTY ALLOYS LTD, yore Bucks 


23901 





HIGH-PRESSURE COMPONENTS LTD. ‘Sunflex 
Works, ¢ am Mijl Rd, West Drayton, Middx 
tel: West Dravton 2226 
WIGHFIFLD GEAR & ENGINEERING CO 
LTD. Karrier Works, Huddersfield tel: 4490/2 
HIGH VOLTAGE SERVICING CO LTD, 
rr Wood Drive, Chorley Wood, Heris 
tel: Chorley Wood 572 
HILGER WATTS LTD, 98 St Pancras Way. 
NWI tel: Gulliver 5636 
HILL & HERBERT LTD, 15 Stonebridge St 
Leicester tel: 67797 
HILL & SMITH LTD, PO Box 4, Brierley Hill, 
Staffs 
ot LTD, ¢ & I Stringes Lane, Willenhall. 
tel: Willernhal 

HILMO! iD, Caxton Way, Stevenage, ll 
tel: 881 
HILLS (VEST BROMWICH) LTD, Albion Rd 
West I wich, Staffs fel: West Bromwich 1811 
HILTON LTD, R. B., 9 Cresswell Rd, Black- 
eath, London, SE3 tel: Lee Green 4512 
HINDLI ONS LTD, JOSHUA, Hindle House, 


Leeds, 1 tel: 30567 
HIR RST ELECTRONIC LTD, Gatwick Rd, Crow- 
tel: Crawley 25721 


HIVO! : LTD, 91/93 Princedale Rd, Holland 
Park, W11 tel: Park S073 

H.L. INS UMENTS LID, 43 Poole Rd, West- 
bourn Bournemouth tel: Westbourne 65077 

HOBSON LTD, H. M., Hobson Works, Ford- 
houses, Wolverhampton, Staifs 


tel; Ford 


houses 2266 


HOFFMANN MANIL a co LID 
THE, Chelmsford, Es tel: 3151/7 
HOLDED BROC KE LTV, Sirius Works 
M 1 tel: Ardwick 38383 
HOLEMAS RS LTD, Basingstoke, Hampshire 
tel: 1240 
HOLIDAY & HEMMERDINGER LTD, 71 Ard- 
, n North, en 12 
: Ardwick 6366/8 
HOLLAND ENGINFERING CO Ere, B &., 
THE Lindo Lodge, Stanley Ave, Chesham, 
Bucks tel: Chesham 8406/8 
HOLLAND & HANNEN & CUBITTS LTD H 
Queen Anne’s Gate, London, SW1 
tel: Whitchall 3111 
HOLMAN BROS LTD, Camborne, Cornwall 


a976 


tel: Camborne 22 
HOLMES & CO LTD, W. C., Turnbridge, Hud- 


lersfie!d tel: 5280 
RY -BI ,OWN LTL, 1 Wadsworth Rd, 

eriv enford, Middx tel: Perivale 5691 
ONEYWEI I CONTROLS LTD, Ruislip Rd 
East, ¢ nford, Middx. tel: Waxlow 2333 
HOPKIN WILLIAMS LID, Freshwater Rd, 
Chad Heath, Essex fel: Seven Kings 6096 
HOPKINS & CO LTD, F., 205 Shenley Rd, 
Bor Wood, Herts tel: Elstree 2155 
H DPRIN S & SONS LTD, G., United Ho, North 
London, N7 tel: North 3321 

He OPK SONS LTD, PO Box B27, — “id, 
el: 3469 

HORSE EY oe E & THOMAS PIG GOTT 
LTD, Horse Works, Tipton, Staffs tel: 1104 
HOSPTT Al ABOR ATORY SUPPLIES LI) 


house Sq, London, ~ 
: Clerkenwell 4840 
THOMPSON. i TD, D.M. House, 
Newcastle-upon-Tyne, 2 
tel: 81-2343/5 
LTD, JOHN, 13 Buckingham 
Swi tel: Victoria 80%! 
‘HANICAL DEVELOPMENTS 
rminal Fiouse, Grosvenor Gardens, Lon- 
tel: Sloane 8086 
ENGINEERING CO 

Eastbourne, Sussex 


HOUSEMAN & 
Jesn Rd, 


HOWARD  MEC 


\ 
HOWARD PNEUMATIC 
LTD, Fort Rd, 


tel: Eastbourne 1179 
HOWA 9S OF ILFORD LTD, Ilford, Essex 
tel: Ulford 323 
HO\ WD EN & CO LTD, JAMES, 195 Scotland St, 
a C5 tel: South 2131 
HOY T METAL CO OF GREAT BRITAIN LTD, 
D r Rd, London, SWIS5 tel: Vandyke 6061 
HSS LTD, 25 Church Rd, Teddington, Middx 


tel: Molesey 4441 

HUGHES & LANCASTER LTD (Subsidiary of 

AIR PRODUCTS (GREAT BRITAIN) LTD), 
Acrefair, Wrexham, Denbighshire 


HULT tel: Ruabon 2102 3 





SONS L7eD, F., es London Rx 

M 1 irrey t: Mitcham 2184 
HUMPH RB YS & GLASGOW 1 ig i 

F ndon, SWI 
HUNT HEAT EXCHANGE RS 1D. “Gri aubee 
Lane, Middleton, Manchester 
HUNT MITTON LTD, Cozells St North, Bir- 
mincham, 1 el: diand 0393 
HUNTINGTON, HEBERLEIN ‘e co LTD, 28 
Dover St, London, W1 tel: Hyde Park 8! 
RUTCHEON DUTHIE & SON LTD, R.. ! 
David Rd, Poyle Trading Estate, Colnbrook. 
Bucks tel: Colnbrook 2206 
HYDRAULIC & MECHANICA DEVELOP 
MENTS LTD (See Howard Mechanical Develop- 
ments Ltd) 

HYDRAULICS & PNEUMATICS I TD, Villiers 
St, Wolverhampton tel 


Wolverhampton 24456 





HYDRONYL SYNDICATE LTD, THE, 14 Glou- 
cester Rd, London, SW7 tel: Knightsbridge 6803 
I.B.M. (UNITED KINGDOM) LTD, 101 Wigmore 
St, London, W1 tel: Welbeck 6600 
iDE ENGINEERING LTD, C. F., Empire Works, 
Richmond Rd, Kingston-on-Thames, Surrey 
tel: Kingston 6820 
IDE LTD, T. & W., Glasshouse Fields, Ratcliff, 
London, El tel: Stepney Green 2333 





IGRANIC ELECTRIC CO LTD (see Brookhurst 
Igranic Ltd) 
ILFORD LIMITED, Ilford, Essex tel: Ilford 3000 


IMHOF LTD, ALFRED, 112/116 New Oxford St, 
London, WC1 tel: Museum 7878 
IMPERIAL CHEMICAL INDUSTRIES LTD, Im- 
perial Chemical Ho, Millbank, London, SW1 
tel: Victoria 4444 
IMPERIAL SMELTING CORPORATION (sce 
Consolidated Zinc Corpn 
INCANDESCENT HEAT CO LTD, 
Smethwick, 40, Staffs tel: 
INDUSTRIAL DESCALING 
Works, Sandridge Rd, St. 


Cornwall Rd, 
Smethwick 2121 
TOOLS LTD, Lark 
Albans, Herts 

tei: 56026 
PYROMETER CO LTD, THE, 66 
Birmingham, 5 tel: Midland 3511 


INDUSTRIAL 
Gooch St 


INDUSTRIAL RADIOGRAPHY (NDT) LTD, 
360 Cricket Inn Rd, Sheftield, 2 tel: 26630 
INDUSTRIAI SPECIALTY (IRON & STEEL) 


LTD, 18 Buckingham Gate, London, SW1 
tel: Victoria 9391 
INFRA RED DEVELOPMENT CO LTD, THE, 
11 Broadwater Rd, Welwyn Garden City, 
Herts tel: Welwyn Garcen 5591 
INGERSOLL-RAND COMPANY LTD, 165 Queen 
Victoria St, London, EC4 tei: Central 5681 
INNES & CO LTD, J. K., Kingsmoor Works, 
Kingsmoor Rd, Carlisle, Cumb tel: Carlisle 24266 
NNESS & CO (DARLINGTON) LTD, 11 Tub- 
well Row, Darlington, Co Durham tel: 4316 
INSLEY (LONDON) LTD, 21 Poland St, Lon- 
don. WI tel: Gerrard 2727 
INSPECTION SERVICES LTD, Oldfields Trading 

Estate, Sutton By-pass, Sutton, Surrey 

tel: Fairlands 4546 
LEEDS & NORTHRUP LID, 183 
Birmingham, 15 tel: Midland 1453 
LTD, Birmingham Rd, Wolverhamp- 
ton tel: 24984 
INTERMIT LTD, 44 Bradford St, Birmingham, 5 
tel: Midiand 796% 
INTERNATIONAL COMBUSTION LIMITED. 19 
Woburn Place, London, WC1 tel: Terminus 2833 
INTERNATIONAL COMPUTERS & TABULA- 

TORS LID, 17 Park Lane, London, W1 
tel: Hyde Park 8155 
INTERNATIONAL ELECTROLYTIC PLANT CO 
LTD, Sandcroft, Chester tel: Hawarden 3257 


INTEGRA, 
Broad St, 
INTEGRAL 


INTERNATIONAL MEEHANITE METAL CO 
LTD, Mecrion House, 4 Downside, Fpsom 
Surrey tel: Epsom 3507 

INVICTA FELECTRODES LTD, Bilston Lane, 
Willenhall. Staffs 

IONIC INSTRUMENTS (LONDON) LTD, 317 
Euston Rd, London, NW1 tel: Euston 5592 

IRISH CABLES LTD, Cast!ewellan Rd, New- 

stle, Co Down. N. Ireland tel: 2231 

IRW IN & PARTNERS LTD, FE. G., 2 Princes 


Row, Buckingham Palace Rd, London, SW1 

tel: Tate Gallery 9393 
Ducon Works, Victoria 
London, W3 fel: Acorn 3904 


ISENTHAL & CO LTD, 
Rd. North Acton, 


ISTER & CO LTD, C., Artesian Works, Bear 
Lane, London, SE1 tel: Waterloo 7044 
ISOPAD LTD, Barnet By-pass, Boreham Wood, 
Herts tel: Elstree 2817 


ISOTOPE DEVELOPMENTS’ LTD. Beenham 
Grange, Aldermaston Wharf, Reading, Berks 

tel: Woolhampton 451 

1.T.D. LTD, Webb Lane, Hall Green, Birmingham, 

28 tel: Springfield 2282 


IV PRESSURE CONTROLLERS LTD, 683 Lon- 
don Rd, Isleworth, Middx fel: Isleworth 7272 
TVO ENGINEERING & CONSTRUCTION CO 
LTD, Wood Lane, London, W12 
tel: Shepher Is 
TACKMAN & CO LTD, J. W., 
Blackfriars Rd, Manchester, 3 

tel: Deansgate 4648 

JARROW TUBE WORKS LTD. Jarrow, Co 

Durham tel: Jarrow 89-7104 
JEAVONS & CO LTD, E., E., Tipton, Staffs 

tel: Tipton 2141 


Bush 4782 
Vulcan Works, 


JEFFREYS & CO LTD, J., 195 Waterloo Rd. 
London, SE! I: Waterloo 4433 
JENKINS & CO LTD, ROBERT, Wortley Rd 
Rotherham, Yorks tel: a2nl 
JENKINSON LTD., W. G., Arunde! St. Shef- 
fie! & 1 te! 27 7438 
JFSSOP & SONS LTD, WILLIAM, Bris shrsic le 
Works, Sheffield, 9 tel: 41352 


JOBLING & CO LTD. JAMES A., Wear Glass 


Works, Sunderland. Co Durham tel: 5728! 
!OBSON & BECKWITH LTD, 62 Southwark 
Bridee London. SE1 tel: Water'oo 7192 






R 
JOHNSON 
Vale Rd, 
JOHNSON 


BRAMLEY & CO LTD, 22 Calder 
Wakefield. Yorks tel: 242 
(MACHINERY) LTD, C. H., Ads- 


wood Rd. Stockport. Ches tel: Stockport 2612 
JOHNSON & CO LTD, S. H., Carpenters Rd, 
Stratford, London, F15 tel: Marviand 7431 
JOHNSON MATTHEY & CO LID 73/83 Hatton 
Garden. London. EC! tel: Holborn 6989 


JOHNSON & 
Victoria Way 


PHILLIPS LTD 


London. SE7 tel: 


Victoria Works 
Greenwich 2244 


JOHNSTONE (ENGINEERS) LTD, ARCHIBALD, 
Leeds. 7 tel; 41277 


9/13 Newton Rd, 
JONES & CO (ENGINEERS) 
Newlands Park, Sydenham, 


LTD, 
London, 
te! Svdent 


WATTER, 
SE26 


T ittle- 


JONES & STEVENS LTD, Long Tane 
more, Oxford tel: Oxford 78232 
JOYCE, LOEBL & CO LTD, Electron House, 


Princesway, Team Valley, png tee ge 11 
JOY-SULLIVAN LTD, 7 Harley St, London, WI 


Langham 7711 


tel: 
K & L STEELFOUNDERS & ENGINEERS LTD, 
Letchworth, Herts tel: 


1360 


KAYE LTD, E. 


& E., Queensway, Ponders End, 


Enfield, Middx tel: Howard 1601 


KC PRODUCTIONS, 184 New Kings Rd, Lon- 


don, SW6 tel: Renown 3441 
KDG INSTRUMENTS LTD, Manor Royal, Craw- 

ley, Sussex tel: Crawley 25151 
KE ELAV ITE HYDRAULICS’ LTD, Allesicy, 

Coventry tel: Meriden 441 
KEITH BLACKMAN LTD, Mill Mead Rd, Tot- 

tenham, London, N17 tel: Tottenham 4522 
KEK LTD, Palmerston St, Manchester, 12 


tel: Ardwick 1104 


KELLOGG INTERNATIONAL CORPORATION, 


KELVIN & 
church St, London, EC3 tel: 
KENNEDY & CO LTD, A., 
ton-on-Tees, 


7 Chandos St, 
KELVIN & 
Kelvin House, 


London, W1 tel: 
HUGHES 


Museum 4010 
(INDUSTRIALS) LTD, 
Wembley Park Drive, Wembley, 

tel: Wembley 8888 
HUGHES (MARINE) LTD, 100 Fen- 
Mincing Lane 3488 
Maritime St, Stock- 
Co Durham tel: Stockton 65464 


Middx 


KENNEDY & DONKIN, 12 Caxton St, London, 
Swi tel: Abbey 4343 
KENNEDY LID, W.., Station Works, West Dray- 
ton, Middx tel: 2084 


KENT LTD, GEORGE, Biscot Rd, Luton, Beds 
el: 2440 
KENYON & SONS LTD, WILLIAM, Dukin- 


field, Cheshire tel: 
KERSHAW & SONS LTD, A., 


Ashton-under-Lyne 1614 
Harehills Lane. 
Leeds, 8 tel: 44601 


KESTNER EVAPORATOR & ENG CO LTD, 5 


Grosvenor Gdns, 
KETAY LTD, 


Victoria 8975 
Eastern Av West, 


London, SWI1 
Eddes House, 


Romford, Essex tel: Seven Kings 6050 
KGM ELECTRONICS LTD, The Barons, Twick- 
enham, Middx tel: Popesgrove 0031 
KIDD & SON LTD, C. E., 15 Rupert St, 
Bristol, 1 tel: 27594 


KIDDE ‘CO LTD, 


THE WALTER, Lux Works, 


Belvuc Rd, Northolt, Middx tel: Viking 6611 


KIER & CO LTD, J, L., (Un association with 
Ruston & Hornsby Ltd), 7 Lygon Place, Lon- 
don, SWI tel: Sloane 8122 

KIMBERLEY ENGINEERING CO LTD, Apex 
Works, Horsham Rd, Dorking, Surrey tel: 3720 

KING LTD, GEO. W., Argyle Works, Stevenage, 
Herts tel: 440 


KINGSBOURNE PRODUCTS LTD, South Coast 


Rd, Peacehaven, Sussex tel: Peacehaven 2115 
KINGSTON INSTRUMENT CO LTD, Cox La, 
Chessington, Surrey tel: Lower Hook 1001 


KIRK & CO (TUBES) LTD, 74/82 
KITSON'S 
KLAXON LTD, 76 Jermyn St, 
KLEEN-E-ZE 


Paradise St, 
Jermondsey 3156 
INSULATIONS ‘TTD, Harvey Lane, 
Leicester tel: 24218 
London, SW1 

tel: Whitehall 0411 
BRUSH CO LTD, Hanham, Bristol 
tel: 67-3027 


London, SEI& tel: 


KLINGER LTD, RICHARD, Klingerit “Works, 
Sidcup, Kent tel: Footscray 7777 
KLOCKNER-MOFLLER ENGLAND LTD, 7 


Charterhouse Bldgs, Goswell Rd, London, EC1 


tel: Clerkenwell 0778 


KODAK LTD, Kodak House, Kingsway, London, 
WC2 


tel: Holborn 7841 


KONTAK MANUFACTURING CO LTD, Belton 


KORTING 


Park, London Thorpe Rd, Grantham, Lines 

tel: Grantham 908 
(1917) LTD, Western Av, 
Mansfield, Notts 

tel: Mansfield 5947 


BROS 


Sheepbridee Lane, 


KOSWA LTD, Anstey Mill Lane, Alton, Hants 
tel; 2081 
KSB MANUFACTURING CO LTD, 6 Broad 


KUBACH, F. W., 12 Sylvan Rd, 


Street Place, London, EC2 
tel: London Wall 2545/6 
London, SEI9 


tel: Livingstone 3311 





KWIKFORM LTD, 192/4 Waterloo Rd, Bir- 
mingham, 25 tel: B/Acocks Green 1152 
LABETT & SONS LTD, F., Nottingham 
tel: 43682 
LABGEAR LTD, Willow Place, Cambridge 
tel: 2494 
LABORATORY APPARATUS & GLASS BLOW- 
ING CO, 77 Grosvenor St, Chorlton-on-Medlock, 
Manchester, 1 tel: Ardwick 6409 
LABORATORY EQUIPMENT (LONDON) LTD, 
18 Dames Rd, London, E7 fel: Maryland 3974 
LACY-HULBERT & CO LTD, Boreas Works, 
Beddington, Croydon, Surrey tel: Croydon 5504 
I bo ARGE ALUMINOU S CEMENT CO LTD, 77 
Brook St, London, WI tel: Mayfair 8546 
LAIDLAW, DREW & CO LTD, Sighthill In- 
dustrial Estate, Edinbureh. Craiglockhart 4422 
LAING & SON LTD, JOHN, Page St, London, 
NW7 tel: Mill Hill 3636 
LANARKSHIRE STEEL CO LTD, THE, Fiem- 
ington, Motherwell, Lanarks tel: Motherwell 347 
LANCASHIRE & CORBY STEEL MANUFAC- 
TURING CO LTD, Broad Street Chambers, 
Birmineham, 1. tel: Midland 27°0 
1ANCASHIRE DYNAMO & CRYPTO LTD, 
Trafford Park, Manchester. Trafford Park 2161 
LANCASHIRE DYNAMO ELECTRONIC PRO- 
DUCTS LTD, BEP Works, Rugeley, Staffs 
tel: Rueelev 271 
LANCASHIRE DYNAMO GROUP SALES LTD, 
St Stephen's House, Victoria Embankment, Lon- 
don, SWI1 tel: Whitehall 7211 
LANCASHIRE DYNAMO NEVELIN LTD, Horst 
3reen, Oxted, Surrey tel: Oxted 3361 
LANCA 3 STEEL CORPORATION LTD, 17 
Northumberland Av, London, WC2 
tel: Whitehall 7516 
LANCASTER & TONGE, ‘The Lancaster’ 
Works, Pendleton, Manchester, 6 
tel: Pendleton 1484/6 
LANG LONDON LTD, 45 Hampstead Rd, Lon- 
don, NWI tel: Euston 3744 
LANG PNEUMATIC LTD, Birmingham Rd, 
Wolverhampton tel: 25221 
LANGLEY ALLOYS LTD, Langley, Slough. 


Bucks tel: 
ANGLEY LONDON LTD, 
London, SE1 


Langley 442 
163 Borough High St, 
tel: Hop 4444 


NUCLEAR 
POWER 
BUYERS’ 
GUIDE 
FEB 60 








a 


FEB 60 


% 


LAPORTE CHEMICALS LTD, 14 Hanover Sq, 
London, WI tel: Mayfair 600! 
LAURENCE, SCOTT & ELECTROMOTORS 
LTD, Norwich, Norfolk 1: 28333 
LAWES RABJOHNS LTD, 
St, London, SWI \ ? 
LAWRENCh, W. A. D., LTD, 516 Ipswich Rd, 





t 
ee. Ho, Vict 
Abhe, 


Slough tel: 25404 
LAWRIE LTD, J. & T., Livingstone St, C'vd 
bank, Nr Glasgow tel 


Clydebank 2171/3 
LEA RECORDER CO LTD, THE, Cornbdr 
Park Rd, Manchester, 15 fel: Trafford P . 
LEAD DEVELOPMENT ASSOCIATION 8 
Adam St, London, WC2 tel: Whitehall 4175 
LEAD WOOL CO LTD, THE, Snodland, Kent 
tel: Snodland Sif 
LEDWARD & BECKETT LTD, Parliament Man- 
sions, Abbey Orchard St, London, SW1 





ie 
LEE & SONS LTD, ARTHUR, V 5 
Sheffield tel: 387272 
LEE GUINESS LTD, Crawfordsburn Rd, New- 
townards, Co Down, Northern Ireland 
Newtownards 
Tipton Engine ering 


> 


tel 
LEE, HOWL & CO LTD, 


Works, Tipton, Staffs tel: Ti n 1878 
LEECH (ROCHESTER) LTD, 277 High St, 
Rochester, K tel: Chatham 4155 
LEEDS ENGINEERING & HYDRAULIC co 
LTD, THE, Union Crane Works, Rodley, Nr 
Leeds tel: Pudsey 2859 
LFEDS METER CO LTD, THE, Tower Works 
Leeds, 12 tel: 63-8924 
LEIGH LTD, W. & J., Tower Works, Mill H 


Bolton, Lancs tel: Bolton 777 
LELAND INSTRUMENTS LTD, Abbey House, 
Victoria St, London, SW1 tel: Abbey 3585 
LENNIG & COMPANY (GREAT BRITAIN) 
LTD, CHARLES, 26/28 Bedford Row Londo yn 


wcl el 


t 6634 
LEVERSTART LTD, 185 High St 
t 





LEYLAND PAINT & VARNISH CO LTD, North- 


gate, Leyland, Lancs tel: 81481 
LEWIS & CO LTD, H. K., 136 Gower St 
London, WC1l tel: E n 42 
LEYBOLD VACUUM SALES a 27 Broad- 
wick St, London, W1 srrard 9641 
LIGHTFOOT REFRIG ERATION co LTD 


THI Abbevdale Rd . Circular Rd 
Wemble Middr Perivale 3322 
LIMITOROUE VALVI CONTROLS LTD, New- 
bury, Berk tel 17 01 
LINCOLN ELECTRIC CO LTD, Black Ff 
Welwyn Garden City 


Herts fel: 920/4, 4581 5 
LIND & CO ley PETER, Romn 
Tufton St. I swi te 





LINDSAY, LTD, HENRY, Mansicld Rd, Brad 
ford. 8 tel 4 
LINTRONIC LTD, 47 Charing Cross Rd, Lond 
wc2 tel Gerrard 559 
LIONWELD LTD, Marsh Rd, Middlesbroust 
Yorks tel: 45151 
LIOUID SYSTEMS LTD, Norwich Union House 
Wellesley Rd, Croydon, Surrey 
tel: 4121, ) 

LIVINGSTON LABORATORIES LTD 

I ndon NI9 tel } 





LLOYD & CO LTD, F. H., PO Box 5, James 
Bridge Steel Works, Nr Wednesbury, Staffs 

tel: James Bridge 240! 

LLOYD & ROSS LTD, 58 Victoria St, 

Swi tel: Victoria 

LLOYD'S Bag trl OF SHIPPING 
DIVISION) N orf Ik House he llesley Rd, F 

Cr dor el Mi inicinpal 7455 


3 
=] 


L.M.K MANUFACTURING CO LTD, Harlequin 
Av, Gt West Road, Brentford, Middx 
te I r 1850 
LOCK & wr LTD, A. M., Prudential 
Union St, Cldham, aw 


Oldham/Main 6741 
LOCKHEED PREC ISION PRODI CTS LTD, Shaw 


Rd, Speke, Liverpool. 24 tel: Hunts Cr 2121 
LODGE-COTTRELI LTD, George St Parade, Bir- 
mingham. 3 tel: Central 7714 
LODGE PLUGS LTD, St Peters Rd, Rugby 
I: Rugby 207¢ 
LODGE-COTTRELL LTD, George St Parad 
neham, 3 t Cer 7 
LONDEX LTD, Anerley Works, 207 Anerley Rd, 
London, SE20 tel: Sydenham 3111 
LONDON ALUMINIUM CO LTD, Wit 
min m, 6 tel: }t 


LONDON” Mi TAL WAREHOUSES LTD, Sum- 
mer Rd, Thames Ditton, Surrey 

NAME PLATE MANUFACTURID 
Zylo Works, Brighton, 7, Su scx. 


LONDON 


co LTD, 


METALLURGI- 
39 Wim edon Hil li Rd, I 
n 6 


LONDON & SCANDINAVIAN 
CAL CO LTD, 


don, SW19 Wimbled 

LONDON TRANSFORMER  PRODU CTS LTP 
Cobbold Estate, Cobbold Rd Lond yn, NW10 
tel: Willesden 6681 

Lease & OO LED, 98 Croydon Rd, Lond 
SE2 tel: Sydenham 7482 

LOU GHBOROUGH GLASS CO LTD, Lou 

ugh, Leics tel: Loughborough 4 


LOW ®& SONS LTD, ARCHIBALD, 82 Ms 
land St, Partick, Glasgow, WI tel: Western 7285 
LOW MOOR ALLOY STEELWORKS LTD, Th 
Steelworks, Low Moor, Bradford, York 
tel: Bradford 77 
LUND BROS & CO LTD, 55 Bendon 
Earlsfield, London, SW18 tel: Vand 
LUNEVALE PRODUCTS LTD, Halton, Lancaster 
tel: Cator 4 
LYON & CO (ENGINEERS) LTD, ARTHUR 
6 Carlos Place, Grosvenor Square, London, W1 
tel: Hyde Park 9141 
76 Oldhall St, Liverpool, 3 
tel: L/Central 4 
McALPINE & SONS LTD, SIR ROBERT, 80 Par 
Lane, London, W1 tel: Mayfair 82 
McARA, ALEX, 64 East Dock St, Dundee tel: 812 
McARTHUR MICROSCOPES LTD, 101 Chiltern 
Court, London, NW1 tel: Welbeck 3761 


LYONS LTD, CLAUDE, 





MACHINERY INSTALLATIONS I TD, 60a High 
St, London, W3 te Acorn 6944 
MACKAY INDUSTRIAL EQU IPMENT. LTD, 
Fages Rd, Feltham, Middx tel: 3435 


McKELLEN — LTD, 122 Seymour 
Grove, Manchester, 16 te Chorlton 5366 
IicKENNA & MOORE LTD, Fordinbridge, Hants 

te Fordingbridge 2353 

MACKLEY & CO, E. N., Hawks Rd, Gateshead ,8 

tel: Gateshead 72237 

MacLELLAN LTD, P. & W., 35 MacLellan ‘St. 
Glasgow, Sl tel: Ibrox 1135 

MACLELIAN & CO LTD, GEORGE, Glasgow 
Rubber Works, Maryhill, Glasgow, NW 

tel: Maryhill 5111 

MACNAYS LTD, G.P.O. Box 14, Stockton St, 
Middlesbrough tel: 45111 

MADAN & CO wate CHARI = S., Vortex Works, 
Altrincham, Ch : Altrincham 2702 

MADDOCK LTD, J. O., 308 Tack yn Rd, Staines, 





Middx tel: Staines 3495 
MAGNESIUM ELEKTRON LTD. PO Box 6, 
lumm’'s Lane, Clifton Junction, Swinton, Man- 


chester tel: Swinton 2511 

MAGNETIC DEVICES I rD, Exning Rd, New- 

market ?: Newmarket 3181 

MAGNETIC & ELECTRIC Al ALLOYS LTD, 
Burnbank, Hamilton, Lanarkshire 

tel: Hamilton 932/3/4 

MAGNENSC EQUIPMENT CO LTD, Lake Worl 





ster, Hants tel: Cosham 75025 

MAGNI TiC VALVE CO LTD, 7 Kendall Place, 

Baker St, London, W1 tel: Hunter 1801 

MAIDEN & CO LTD, Alexandra St, Hyde, Ches 
tel: Hyde 





MALLINSON & SONS LTD, WILLIAM, 
Hackney Rd. London, E2 tel: Shoreditch 7654 
MANCHESTER WATER METER CO LTD, THI 


Tipping St, Manchester, 12 tel: Atrdwick 2964 
MANCUNA ENGINEERING LTD, Denton, N 
Manchester tel: Denton 3965 
MANESTY MACHINES LTD, Evans Rd, Liver- 
01 tel: Hunts Cross 1972 


MANGANESE BRONZE & 
THE, Handford Work 


BRASS CO LTD 
Hadleigh Rd, Ipswich 


MANGE PLAS a LTD, Whittal W 








Rd, Birminghar 6 te Fast 1 
MANN'S ENG INEERING CO LTD, ALI r 

lasildon sex tel Basildon 471 
MANSPIELD & CO LTD, FRANK, 62 Ha 


Sa } enhead, Che: 
MANUF AC TT RERS 


t Birkenhead 225 
EQUIPMENT CO LTD, 





n Rd, Hull, York tel: Hull 139 
MARCONI INSTRUMENTS ag Longs xo 
Albans, Herts 1: St Aibans 561 
MARCONI'S WIRELESS TELEGR APH CO LTD 
Marconi Ho, Chelmsford, Es-ex tel: 3221 
{ARKLAND-SC Owc ROF T LTD, Cocks Green 
“Wor ks, Bromley Cross, Nr Bolton, Lancs 
tel: FE y 60 
MARINE X INDUSTRIAL PLASTICS LTD, 
Lederle Lane, Bridgemary, Gosport, Hoents 


tel: Fareham 219% 
MARSHALL & co (MOTHERWELL) LTD 
JOHN, Clyde Boiler Works, Motherwell tel: £45 
MARSHALL- “HOW LIT LTD, 44 Tower iB 
London ad val AGT 
MARSHAL RICHARDS MACHING CO LTD, 
Crook, Countv Durham * Crook 272 
MARSHALLS OF CAMBRIDGt ELECTRONICS 


LTD, The Aerodrome. Cambridge tel: 56291 
MARSTON EXCELSIOR LTD, Fordhouses, Wol- 
verhamr tel: Fordhouses 3361 
tARTECH [CONSULTANTS LTD, 4 Mill St 
ond Ww tel: Mavfair 9802 


r 98 
(ARTONAIR LTD, Parkshot, Richmond sorr 
tel; Richmond 2201 
MASON CHEMICAI ENC INEERS) ITD 
SAMUEL, Rowley House, He ; Lane 0 ghicy 
MASON —— LTD, E. N., Arclight Wor! 
Colchester, Fs tel: §191 





MASTABAR MINING. EQUIPMENT CO LTD 
Avenie Parade Lane tel: S41} 
M ATERTAT S oe I Ny T TD, “373 Farnborough Rd 
F r Hant tel 1120 
MA THI Rz pI ATT LTD, Park Works, Newt 
Heath fanchester. 19 tel: € hort 2 
MATTERSON, HUXLEY & WATSON LTD, 
Hates St Coventry t GANS) 
MATTI RSON I TD, PO Box 31, Healey Works 


Rochdale. Yor tel: Rochdale 49271 
MATIFIEWS, & SON LTD, D., 61/63 Dale St 
t tel: Central 9851 


MATTHEWS ® YATES LTD, Cyclone Wor 


" winchester tel Swinton 2273 
1AY, DSLEY’S LTD, Zone Works, Dursley, Glo 
tel: Dursley 2286 

MAX ARC : ELEC TRICS LTD, Terrace Rd 
Walton-on-Tham Surrey tel: 2497 
MAXIM SITENCERS LTD, 352 F Lon- 
n NW tel: Buet 7991 
M.B. DRE DC sING LTD, 154 Sydenham Rd. Lon- 
4 CT 0) 


n tel: Sydenham 
M.B. MET ALS LTD, Vale Rd, 





Portslade 
tel: Ho 
MEADOWS LTD, HENRY, Falling Rd, Wolver 

hampton tel: 31971 
MEARS BROS (CONTRACTORS) LTD. 154 

Sydenham Rd, London, SE26 tel: Sydenham 6281 
MEASUREMENT LTD Tameside Works, Doh- 





cross, Nr Oldham, Lan tel: Delph 424 
MEASURING INSTRUMENTS (PULLIN) LTD, 
Electrin Works, Winchester St, Acton, W3 


tel: Acorn 4651 
MEASURING & SCIENTIFIC EQU IPMENT LTD, 
Snenser St. London. SW1 tel: Victoria $4 
MECHANAIR (DIVISION OF RUBERY OWEN), 
P.O. Box 10, Darlaston, Wednesbury, Staffs 

tel: Jamesbridge 3131 
MFCHANS LTD, Scotstoun Iron Works, Glasgow 
w4 


tel: G/Scotstoun 2711 
{FCHANISM LTD, Gyro Works. George St 
Croydon, Surrey tel: Croydon 3426 


MEGATOR PUMPS & COMPRESSORS LTD. 
43 Berkeley Sq, London, WI tel: Grosvenor 694 
MEGATRON LTD, 115A Fonthill Rd, London, N4 
tel: Archway 3739 


MENDIP (CHEMICAL ENGINEERING) LTp 
Luton Road Works, Dunstable, Beds tel: 1444 
MERCER LTD, THOMAS, Eywood Rd, St Albans, 
Herts tel: Barnet 229} 
i PUMPS LTD, 19 Cavendish Rd, Shef. 
field, 11 tel: 51449 
MERRYWEATHER & SONS LTD, Greenwich 


High Rd, London, SEI10 tel: Tideway 101 
MERSEY CABLE WORKS LTD, Linacre La, 

Liverpool, 20 tel: Bootle 411] 
= INSTRUMENTS, St Johns, Woking 

Su tel:: Woking $2 
ME RZ ”% MCLELLAN, 32 Victoria St, London 


tel: Ab RN4 
ME VADU CTS LTD, Catherine Wheel Rd, Brent. 

ford, Middx tel: Ealing 3672 
METAL & PIPELINE ENDURANCE LTD 


Artillery Mansions, 75 Victoria Street, Londor 
SWI I; At y 605 

METAL GRAVURE CO LTD IHE, I t n 
Works, Knollys Rd, Streatham, 





tel; Strea 2171 
METAL & PLASTIC COMPONENTS LTD, Mont. 
gomery St, Birmingham, 11 tel: Victoria 4061 
METALASTICK LTD, Evington Val Rd 
Leicester he eiceste 2 
METAL PROPELLERS LTD, 74 Purley 
West Croydon, Surrey tei: Thornton He 
METALECTRIC FURNACES LTD, Corn 
Smethwick, 40, Staffs tel: Smethwick 2 
METALLIC MANUFACTURING CO LTD, THi 
Ardrossan, Ayrshire 
tel: Ardrossan Saltcoats 91 & 4¢ 
METALLISATION LTD, Barclays Bank Ch 
Union St, Dudley tel: Dud 
METALLIZING EQUIPMENT COMPANY LTD 
Chobham, Woking, Surrey 
tel: Chobham (Woking) 482 
METERING PUMPS LTD, 21 The Mall, Ealing 











London, W5 tel: Eali 6264 
METRO-CUTANIT LTD, ———— W arring- 

ton, Lancs Grappenhall 906 
METRO-FLEX ATOMIC ENGINEER ING LTD, 

47 Whitechapel High St, London, El 

te Bishopsgate 045] 

METROPOLITAN COMBUSTION ENGINEER. 

ING CO LTD, 47 Whitechapel High Sr, | 

don, El tel: Bishopsga 4 


METROPOLITAN-VICKERS ELECTRICAL ¢ 
LTD (now AFI (Manchester) Ltd), Trafford Park 
Manchester, 17 tel: Trafford Park 2431 

a * NELL & SONS LTD, Montrose St, Wols 

ampton, Staffs 

MICANITE: & INSULATORS CO LTD TH 
Blackhorse Lane, Walthamstow, Lon EI} 





te La 
MICROWAVE INSTRUMENTS LTD, West 
Chirton | Industrial Estate, North Shields, North 
umberland tel 
MIDLAT? ND ELECTRIC 
LTD, 


North Shiclds 3606 
AT TORene 
Reddings Lance, Tyseley, ! 

tel: Acocks Green 1 
VENTILATION (¢ 
Bedford Rd, Birmingham, 11 





MIDLAND HEATING & 
LTD, THE, 


MIDLAND SILICONES —_ 19 Upper Brook 
St, London, WI1 i: Grosven 48 


MILES ELECTRONICS LTD, Shoreham Airpor 
shoreham, Sussex tel: Shoret 23 
vs I ; R LTD, P. & L., Heneage St, I Lan 

yn n, El te H or ‘14 

MILLS & CO (LLANIDLOES) LTD, JOHN 

Railway Foundry, Llanidloes, Montg hire 


tel: Lianid 3 
GEORGE, 214/218 
nham, Kent 


MILLS (ENGRS) LTD, 
Ravenscroft Rd, Beck 


te Svdent §255 
MILLS PACKARD CONSTRUCTION CO LTD 
32 Duke Si, Ipswich tel: Ips 5638 


MILLS SCAFI 
Hammer. mi 


OLD CO LTD, 
h Grove, London, W6 





MILLSPAUGH LTD, Alsing Rd, Sheffield 


MILNE 
vius St, 


CO LTD, C. S., Harley Works, ¢ 


ford, London SE8 ‘fel: Tide 


pt ¢ 
DETECTOR CO LTD, Lower 
lake Rd, Richmond. Surrey fel: R . 
MINIMAX LTD, Feltham, Middx 


te 
MINING & CHEMICAI ge vas rs Li 


Strand, London, WC2_ tel: Covent Gard 
{IRRLEES, BICKERTON & DAY LTD 
Grove, Stockport, Ches_ fel: Stepping H 10) 
MIRRLESS (ENGRS) we Earl Ha R 
Hillingdon, Glasgow 2 tel: Halfway 1! 
— WATSON oO LTD, 45 Sco S 
g te S 
MITCHELL CONSTRUCTION Co, THI 
rks, Peterborough te 
MITCHELL oo ogg gee LTD, 1 
Square, Lond WC1 also at The J 
Peterborough tel: Muse 
MITCHELL LTD, L. A., 37 Peter St, Man 
2 tel: Blackfriars 7224 


M.L. AVIATION CO LTD, White Waltham 
drome, Nr Maidenhead, Berk ; 
tel: Littlewick Gr 1 248 


MODERN CONVEYORS LTD, Aynho Rd, Ad 
bury East, Banbury, Oxon tel Adderbu ry 

MODERN FURNACES & STOVES LTD, B 
St, Birmingham, 2 tel: Smethwick 15 

MOLER — IC +S LTD, Hythe Works, Col 
chester, E tel: 31 

MOLLART ENGINEERING CO LTD, THI 
Kingston By-pass, Surbiton, Surrey 


tel: Elmbridge 00 
MOND NICKEL CO LTD, THE, Thames H 
Millbank, London, SW1 ..fel: Victoria 3 
MONITOR PATENTS SAFETY DEVICES LT! 
Monitor Works, Kings Rd, Wallsend-on-ly* 
tel; Wallsend 
Padgate, Warrington 
tel: Warrington 312° 


MONK & CO LTD, A., 


MONO PUMPS LTD, Mono House, 1 Sekforde St! 
London, EC1 tel: Clerkenwell 
MONSANTO cue MICALS LTD, 10 Victoria 5 
London, SW tel: Abbey Sf 
MOORE LTD w & I 13-31 Poplar High St 


London, E14 tel: East 2613, 460! 

















tel: 319 
). THE 
lec { 
sH 
ria 

S LT 
l-on-1 
nd 
gton 
m 31 
forde § 

















MORFAX LTD, Willow Lane, Mitcham, Surrey 
tel: Mitcham 4525 
MORGAN CRUCIBLE CO LTD, THE, Battersca 
Church Rd, London, SW11 tel: Battersea 8822 
MORGANITE RESISTORS L TD, Bede Tradi ing 
Estate, Jarrow, Co Durham fel: Jarrow 89-7 
MORGAN REFRACTORIES LTD, Liverpool Rd, 


Neston, Wirral, Cheshire tel: Neston 1406 
MORRIS LTD, B. O., Morrisfiex Works, Briton 
"Rd, Coventry tel: 53333 
MORRIS. I rD, HERBERT, PO Box 7, Lough- 
borough, Le tel: 3123 
MORRISON, MARSHALL & HILL LTD, 44/45 
Tower Hill, London, EC3 tel: Royal 1461 
MORTON MACHINE CO LTD, Atlantic Works, 
Wi Lanarkshire tel: Wishaw /00 


MOSS ty ‘GAMBLE BROS LTD, Franklin Works, 
Wadsley Bridge, Sheffield, 6 tel: Sheffield 43011 
MOTHERWELL BRIDGE & ENG CO LTD 
THE, PO Box 41, Motherwell tel: Motherwell 40 
MOTOR PANELS (COVENTRY) LTD, Holbrook 
ane, Coventry tel: 88061 
MOUNTFORD (BIRMINGHAM) LTD, FREDK, 
Fremo Works, Moscley St, Birraingham, 5 
tel: Midland 7984 
MOUNTFORD & CO LTD, JOHN, Colliery St, 
Manchester, 11 tel: East 2006 
MOWLEM & CO LTD, JOHN, 91 Ebury Bridge 
Rd, London, SWI tel: Sloane 4500 
MSB MEASURING & SCIENTIFIC EQUIP- 
MENT LTD, 14 Spenser St, London, SWI 
tel: Victoria 5426 
Beckenham, Kent 
tel: Beckenham 4888 
MULBERRY CO LTD, THE, 23a Sekforde St, 
London, EC1 tel: Clerkenwell 8356 
MULLARD EQUIPMENT LTD, Mullard House, 
Torrington Place, London, WC1 





MUIRHEAD & CO LTD, 


tel: Langham 6633 

'LLARD LTD, Mullard House, Torrington 

?P ce, London, WCl tel: Langham 6633 
{UNRO & MILLER I TD, Moorepark Tube 
Works, Ibrox, Glasgow, swt tel: Ibrox 2261 
MUREX LTD, Rainham, Essex tel: 3322 
{UREX WELDING PROCESSES LTD, Ww altham 
Cross, Herts tel: 3636 
MURPHY RADIO LTD (Electronics Division). 
Welwyn Garden City, Herts tel: 3434 





MUSGRAVE & CO LID, St Ann's Works, Bei- 

f tel: 57461 

<D LTD, 18 Avenue Rd, Belmont, Surrey y 
tel: Vigilant 916 

NALDER BROS & THOMPSON LTD, 97 Dal- 


ast 
NAGA 


ston Lane, London, E8 tel: Clissold 23¢ 
NAPIER & S¢ ON LTD, D., 211 The Vale , Acton, 

London, W tel: Shepherds Bush 1220 
NASH & f HOMPSON LTD, Oakcroft Rd, Ches- 

sington, Surrey tel: Elmbridge 5252 
NATIONAL BOILER AND GENERAL INSUR- 


National Bldgs, St 
Manchester, 3 
tel: Blackfriars 8124 
NATIONAL FIRE PROTECTION CO LTD, TH} 
Essex Works, Fages Rd, Feltham, Middx 
tel: Feltham 4081 
NATIONAI PLASTICS (SALES) LTD, Avenue 
Works, Walthamstow Av, London, E4 
tel: Larkswood 2323 
NATIONAL STEEL FOUNDRY (1914) LTD, 
THE, Kirkland Works, Leven, Fife tel: Leven 693 
NEAL, R. H., & CO LTD, Ealing, London, W5 
tel: Ealing 3171 
NECKAR WATER SOFTENER CO LTD, Artillery 
H Artillery Row, London, SWI1 
tel: Abbey 6575 
a pol : ZAMBRA LTD, 122 Regent St 
W tel: Regent 346 
NE cat & co (SHEFFIELD) LTD, 


ANCE CO LTD, THE 
Mar Parsonage, 


JAMES, 

r St, Sheffield, 11 tel: 26781 

NE ww E . ECTRONIC PRODUCTS LTD, 260 
Kennington Rd, London, SEI1_ tel: Reliance 5161 

NEWALLS INSULATION CO LTD, Washington, 
Co Durham tel: 3333 

NEWBURGH ENGINEERING CO LTD, New- 
burgh Works, Bradwell, Sheffield tel: Hope 401 

NEWBI RY DIESEL CO LTD, THE, Kings Rd 
vy, Berks tel: $28 


NEM MAN, HENDER & CO LTD, Woodchester, 
Glos tel: Nailsworth 380 
NEWMAN INDUSTRIES LTD, Yate, Bristol 
tel: Chinpine Sodbury 2211 
NEWMARK (LONDON) DISTRIBUTORS LTD, 
140/142 Gt Portland St, London, W1 
tel: Langham 0541 
NEWMARKET TRANSISTOR CO LTD, Exn'n 
Rd, Newmarket, Cambs tel: Newmarket 3381 
NEW METALS & CHEMICALS LTD, Chancery 
Ho, Chancery La, London, WC2 
tel: Hothorn 741% 
NEWPORT INSTRUMENTS (SCIENTIFIC & 
— E) LTD, Crawley Rd, Newport Pagnell! 


B tel: Newport Pagnell 401 
NEW TON CHAMBERS & CO LTD, Thorncliffe, 
Sheffield tel: Ecclesfield 3171 
NEW TON VICTOR LTD, 132 Long Acre, Lon- 
don, W¢ tel: Covent Garden 0°! 
NEW W E LBECK LTD, Moulsecoomb Way, 
Brighton, 7, Sussex tel: 61666 
NEW WESTERN (ENGINEERING) LTD, 136 
Meadow Lane, Leeds, 11 tel: 23358 
N _ N. ELECTRIC ig LTD, Avenue Parade, Ac- 
ton, Lancashir tel: 5611/2 

Ni rv iARA SCREE NS (GB) LTD, Straysfield Rd, 
!, Enfield, Middx tel: Enfield 6672 


NICO! SON (SCIENTIFIC INSTRUMENTS) LTD 
W. B., Thornliebank Industrial Estate, Glasgow 
tel: Giffnock 224! 
woeR AC CARBON LTD, Commerce Way, 
Sussex tel: 205 
NORGREN LTD, C. A., Norgren Works, Ship- 
n-Stour, Warwickshire tel: 110 
NORMAL AIR LTD, Yeovil, Somerset 
tel: Yeovil 1100 
NORTH BRITISH CHEMICAL CO LTD. Drov's- 
den, Manchester tel: Droylsden 1372 
NORTH & SONS LID, JAMES, Godley Mills, 
Hyde, Ches tel: 2381 
NORTH HILL PLASTICS LTD, Manley Court, 
Stoke Newington High St, London, N16 
tel: Stamford Hill 7444 


NORTH OF ENGLAND SCHOOL FURNISHING 
CO LTD, THE, East Mount Rd, Darlington 
tel: 2708 
NORTH WEST MACHINE DESIGN CO LTD, 
177 Kenton Rd, Kenton, Harrow, Middx 
tel: Wordsworth 0301 
NORTHERN ALUMINIUM CO LTD, Bush 
House, Aldwych, London, WC2 
tel: Temple Bar 8430 
NORTHERN INSULATION CO (STOCKTON) 
LTD, Hunters Lane, Stockton-on-Tees, Co 
Durham tel: Stockton 67207 
NORTHERN RUBBER CO LTD, THE, Victoria 
Works, Retford, Notts tel: Retford 256 
NORTHERN SCIENTIFIC EQUIPMENT LTD, 
Bark St, Bolton, Lancs tel: Bolton 3588 
NORTHEY ROTARY COMPRESSORS LTD, 
Alder Rd, Parkstone, Poole, Dorset 
tel: Parkstone 4909 
NORTON GRINDING WHEEL CO LTD, Bridge 
Road East, Welwyn Garden City, Herts 
tel: Welwyn Garden 4501 
NORTON & RIDING (YORKSHIRE) LTD, New 
Works Rd, Low Moor, Bradford 
tel: Bradford 782%% 
NORWOOD STEEL EQUIPMENT LTD, Howard 
Way, Templefields, Harlow, Essex tel: 25651 
NUCLEAR CHEMICAL PLANT LTD, 22 Car- 
lisle Place, London, SW1 tel: Victoria 8444 
NUCLEAR’ CIVIL CONSTRUCTORS, 52/55 
Carnaby St, London, W1 tel: Regent 2141/5 
NUCLEAR ENGINEERING LTD, Greenwich 
Metal Works, London, SE7 tel: Greenwich 3232 
NUCLEAR ENTERPRISES (GB) LTD, Bankhead 
Medway, Sighthill, Edinburgh, 11 
tel: Craiglockhart 5263 
NUCLEAR EQUIPMENT (Division of Savages & 
Parsons q.v.) 
NUCLEAR GRAPHITE LTD, Northfields, Wands- 
worth Park, London, SW18 tel: Vandyke 6422 
NUCLEAR INDUSTRIAL STRUCTURES LTD. 
22 Stafford Place, London, SW1 fel: Victoria 8951 
NUCLEAR POWER PLANT CO LTD, THE, 
Booths Hall, Knutsford, Cheshire 
tel: Knutsford 2521 
NUCLEAR RESEARCH APPLICATIONS LTD, 
Emefco House, Bell St, Reigate, Surrey 
fel: Reigate 5241 
NU-SWIFT LTD, Elland Yorks tel: Elland 2852 
NUTS & BOLTS (DARLASTON) LTD, Foster St 
Darlaston, Staffs tel: James Bridge 2166 
OERTLING LTD, L., Cray Valley Rd, St Mary 
Cray, Orpington, Kent tel: Orpington 25771 
ONAZOTE INSULATION CO LTD, 675 Mitcham 
Rd, Croydon, Surrey tel: Thornton Heath 3622 
OPPERMAN GEARS LTD, Newbury, Berks 
tel: 1791 
OPPERMAN LTD, S. E.. Stirling Corner, Al 
Route, Boreham Wood, Herts fel: Elstree 2021 
OPTICAL MEASURING TOOLS LTD, 142 Bridze 
Rd. Maidenhead. Berks tel: Maidenhead 3704 
OPTICAL WORKS LTD, 32 The Matt, Ealing, 
5 tel: Ealing 5678 
ORMEROD ENGINEERS LTD, Hollows Works, 
Shawclough, Nr Rochdale, Lancs 
tel: Rochdale 49771 
ORMISTON & SONS LTD, P., Denmark Rd. 
West Ealing, London, W13 tel: Ealing 8211 
OSBORN & CO LTD, a Clyde Sterl 
Works, Sheffield, 3 el: She fie ‘d 22041 
OTTERMILL SWITCHGE AR LTD, The Otter 
Mill, Ottery St Mary, Devon tel: 264 
OTTWAY & CO LTD. W., Orion Works, North 
field Av, London, W3 tel: Ealing S844 
OWEN ORGANISATION, THE (see Rubery 
Owen Lid) 
OWEN POWER PLANT CO LTD, 21 Gloucester 


Place. London, W1 tel: Welbeck 8097 
OXHYCARBON CO LTD, 299 Morland Rd, Crov- 
don, Surrey tel: Addiscombe 7691 
OXLFY & CO LTD, WM., Parkgate Steel Works 
Rotherham, Yorks tel: Rotherham 5238 
OZALID CO LTD, THE Langston Rd, Loughton 
Essex tel: 5544 


O7ONAIR ENGINFERING CO LTD, Ozonair 
Works, The Esplanade, Rochester. Kent 

tel: Chatham 45011 

PAGE & CO LTD, CHAS, 52 Grosvenor Gdns. 


London, SWI tel: S'oane 315} 
PALATINE ENGINEERING CO LTD, Hawthorne 
Rd, Liverpool, 20 tel: Bootle 2077 


PAI ATINE TOO! & ENGINEERING CO (SUR- 
BITON) LTD, 64 Brighton Rd, Surbiton, Surrey 
tel: Elmbridge 7241 
PALMER AERO PRODUCTS LTD, Herga Ho. 
Vincent Sq, London, SW1 tel: Victoria 8323 
P.A.M. LTD (see Tyler & Co Ltd) 
PANAX EQUIPMENT LTD, Holmethorpe Indus- 
trial Estate, Redhill, Surrey tel: 3511 
PANTAK LTD, Vale Rd, Windsor, Berks fel: 3225 
PARKER LTD. FREDERICK, Viaduct Works 
Catherine St. Leicester tel: 62531 
PARKER MITCHELL ENGINEERING CO LID, 
Thornliebank Industrial Estate, Glasgow 
tel: Giffnock 2238 
PARKINSON COWAN LTD, Terminal House, 
Grosvenor Gdns. London, SWI tel: Sloane 0111 
PARMITER HOPE & SUGDEN LTD. Newton 
Ave, Longsight, Manchester, 12 tel: Ardwick 1381 
PAROLLE ELECTRICAL PLANT CO LTD. 
Princes Bldgs, King St, Newcastle-on-Tyne, 1 
tel: 22521 


PARSONS & CO LTD, C. A., Heaton Works 


Newcastle-on-Tyne, 6 tel: 65-0411 
PASCALL ENGINEERING CO LTD, THE, Gat- 
wick Rd, Crawley, Sussex tel: Crawley 25166 
PASSMORE & CO LTD, R., Lime Kiln Wharf 
Three Colt St, London, E14 tel: Fast 1250 
PATERSON ENGINEERING CO LTD, 129 
Kingsway, London, WC2 tel: Holborn 8787 


PATERSON HUGHES ENGINEERING CO LTD, 
Bedford Ho, Bedford St, London, WC2 
tel: Temple Bar 7274 
PATON HAWKSLEY LTD, Rockhill Laboratories, 
Wellsway, Keynsham, Nr Bristol 
tel: Keynsham 2364 
PAUL (MOLYBDENUM DISULPHIDE) LTD, 
K. S., Great Western Trading Estate, Park 
Royal Rd, London, NW10 tel: Elgar 3751 


PAYNE & GRIFFITHS LTD, Tudor Works, 
Windmill La, Smethwick, Staffs 
tel: Smethwick 1518 
PEABODY LTD, 300 Vauxhall Bridge Rd, Lon- 
don, SW1 tel: Victoria 9811 
PEARSON & SONS (LONDON). LTD, 3.. 7 Bel- 
fast Rd, London, N16 tel: Stamford Hill 3203 
PEARSON & SONS LTD, T. B., Wincombiee Rd, 
Walker, Newcastle-on-Tyne, 6 tel: Wallsend 64981 
PERFECTION PARTS LTD, 57 Union Street. 
London, S.E.1, tel: Hop 4567 
PERMALI LTD, Bristol Rd, Gloucester tei: 24941 
PERMUTIT CO LTD, THE, Permutit House. 
Gunnersbury Av, London, W4 tel: Chiswick 6431 
PETBOW LTD, Sandwich, Kent 
tei: Sandwich 3311 
PETERS & CO LTD, G. D., Windsor Works, 
Slough, Bucks tel; 23201 
PHILIPS ELECTRICAL LTD, Century House, 
Shaftesbury Av, London, WC2 tel: Gerrard 7777 
PHILLIPS CONTROL (GB) LTD, Farnborough 
Rd, Farnborough, Hants fel: Farnborough 1120 
PICKERING & CO LTD, R. Y., Wishaw, Lanarks 
tel; Wishaw 142 
BROTHERS LTD. St 


PILKINGTON Helens, 
Lancs tei: St Helens 4001 
PINCHIN, JOHNSON & CO LTD, 4 Carlton 
Gardens, London, SWI tel: Trafalgar 5690 


PIONEER OILSEALING & MOULDING CO 
LTD, Cottontree Works, — brag 
: Wycoller 471 
PIPE FABRICATORS (STAMFORD) LTD, Easton 
on the Hill, Stamford, Lincs tel: 3464 
PLANNAIR LTD, ‘Windfieid Ho, Epsom Rd, 
Leatherhead, Surrey tel: Leatherhead 4091 
PLANTERS ENGINEERING co LTD, 14 Craven 
Rd, London, W2 tel: Ambassador 3295 
PLENTY & SON LTD, Eagie Ironworks, New- 
ury, Berks tel: Newbury 2363 
CO LTD, THE, Ilford, Essex 
tel: Ife ord 34 if) 














PLESSEY NUCLEONICS LTD, Weedon Rd. 
Northampton tel: Northampton 4996 
PLYSU PRODUCTS LTD, Woburn Sands, 
Bletchley, Bucks tel: Woburn Sands 2311 
PODMORE & SONS LTD, W., Caledonian Mills 
Shelton, Stoke-on-Trent tel: 21241 
POLLARD BEARINGS LTD, Ferrybr Knot- 
tingley, Yorks tel: Knotting'ey 2323 
POLLOCK & PEEL LTD, South End, Croydon, 
Surrey tel: Croydon 3158 
PONTIFEX & SONS LTD, H., 9 George St, 
London, WI tel: Welbeck 8201 


le 
PORTER & CO LTD, ALFRED, Stella Works, 
Stanley Rd, Teddington, Middx 


tel: Mo'lvsiey 4406 
POTTER & SOAR LTD, F. W., Philip St, Lon- 
don, EC2 tel: Shoreditch 9582 


POTTS (BIRMINGHAM) LTD, NORMAN E., 
130 Molesiey Rd, Birmingham, 12 








tel: Victoria 1270 
POULTEN, SELFE & LEE LTD, Wick La, Wick- 
ford, Essex tel: Wickford 3246 


POWELL DUFFRYN CARBON 
LTD, Springficld Rd, Hayes, Middx 


PRODUCTS 


Hayes 3994 
POWER AUXILIARIES LTD (Associated with 
Plessey International Ltd), Kembrey St, Swin- 
don, Wilts tel: Swindon 6211 
POWER FLEXIBLE ig pi CO LTD, THE, 
Derby Works, Vale Rd 2 ont don, N4 
+ Stamford Hill 6696 
POW ER-GAS CORPOR ATION LTD, THE, Park- 
field Works, Stockton-on-Tees, Co Durham 
tel: 67161 
POWER JACKS LTD, May! —_ Ave, Hemel 
Hempstead, Herts ol: Boxmoor 38600 
POWER PI ANT CO LTD, we t Drayton, Middx 
tel: West Drayton 2626 
PRAT-DANIEL (STANMORE) LTD, 4 Westminster 
Palace Gardens, Artillery Row, London, SWI 
tel: Abbey 7 
PRATCHITT BROS LTD, Denton Ironworks, 
Carlisle tel: 24205 
PRECISION HEATING LTD, 1424 Canbury Park 
Rd, Kingston-on-Thames, Surre tel: 1468 
PRECISION RUBBERS LTD, tation Rd, Bae- 
worth, Leics tel: 241 
PRECISION TOOL & INSTRUMENT CO LTD. 
THE, 353 Bensham Lane, Thornton Heath, Surrey 
tel: Thornton Heath 2778 
PREECE, CARDEW & “RIDE R, 8 Queen Anne's 
Gate, London, SWI tel: Whiteha!! 7383 
PREMIER COOLER & ENGINEERING CO LTD, 
Pathfield, Station Rd, Shalford, Guildford 








Surrey tel: Guildford $221 
PREM'ER SCREW & REPETITION CO LTD. 
Woodgate, Leicester tel: 25691 
PRFSS & SON LTD, WILLIAM, 22 Oucen Anne's 
Gate, London, SW! tel: Whitehall $771 
PRESSURE CONTROL LTD, Davis Rd, Chessing- 
ton, Surrey tel: ye 7460 
PRICE, CHARLES R., Kingsbury Rd, London, 
WO tel: Colindale 4611 


PRINGLE & SONS (LONDON) LID, ROBERT, 
36/42 Clerkenwell Rd, EC1 tel: Clerkenwell! 2741 
PRIOR a4 CO LTD, W. R., London Rd, Bishons 


Si rtf tel: 42 
PRIOR | STOKE RS LTD, 1-3 Brandon Rd, Lon- 
don, N7 tel: North 2245 


PROCON (GREAT BRITAIN) LTD, Bush House, 
Aldwych, London, WC2 tel: Covent Garden 313! 
PROCTER BROS (WIREWORKS) LTD, Monk- 
bridge Mills, Whitehall Rd, Leeds, 12 fel: 30531 
PRODORITE LTD, Eagle Works, Wednesbury, 
Staffs tel: Wednesbury 0284 
PROTECTIVE COATING LTD, 235 Queenstown 
Rd, London, SWS tel: Macaulay 4334 
PULLIN & CO LTD, R. B., Phoenix Works, Gt 
West Rd, Brentford, Middx tel: Ealing 9011 
PULSOMETER ENGINEERING CO LTD, THE, 
Nine Fims Tron Works. Readine tel: 67182 
PURCHAS LTD, 19 Upper Ham Rd, Kineston-on- 
on-Thames. Surrey tel: Kingston 8445 & 1890 
PYE LTD, PO Box 49, Cambridge 
tel: Cambridge 58985 
PYE LTD (Switch Division), Otehall Works, Pur- 
gess Hill, Sussex fel: Rureess Hil! 27°1 
PYRE INDUSTRIAL TV DIVISION, 9 Upner 
Berkeley St, London, W1 tel: Ambassador 3044 


NUCLEAR 
POWER 
BUYERS’ 
GUIDE 
FEB 60 
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RITHEDON & CO LTD, 
tel: 
JIPMENT CO LTD, Artillery 


Heckmondwike 490 
, J. W. Ferobestos Dept, 


LTD, R. E., Windley St, 


& CO LTD, PO Box 23. 











(GATNSBOROUGH) 


ei: Gainsborough 2231 


i: R 
OT AME rE R MANUFACTU RING co I STD, 330 
™ Croydon, Surrey fel: 
ROTAX LID. Willesden Junction, 


ROTHERHAM & SONS LTD, Sr 


ird Br 

« RUBBAGL AS LTD, 

r EDPATH BROWN 
S 


OWEN & COI rD. PO Box 10, Darlas- 
(WwW ARRINGTON) I iD, 
tel 


ewshire - on 
MANUPACTURING RUSTON-BUCYROS 
Ix 


Cc 
r BE TON PH'S ENG INEERING 


GEORGES ENGINEERS LTD, 
RENOLD CHAINS LTD 


PRODU CTS LTD, Redhil, 


SALFORD ELECTRICAI INSTRUMENTS LTN, 


BROTHERS & NEWBOULD LTD, 
REYNOLDS TUBE CO LTD, 


ANKEY & CO 1 ID. JOSEPH, 
LTD, 46 Cannon St, 
tel: 
S ARONU ( “LEAR ENTERPRISES I TD, 53 Parlia- 
sw 


SAUD outhshire VALVE 


AN iD PARSONS I rD, Oteerspoo! Way, 





1 
RICHARDS INS, "Ww ESTG ARTH 


Vall yne % 
RIC HARDS( NS W FSTGARTH | 


el: 
ELECTRIC i ge 





hing Old Bromnt fon Rd. 





ROBERT, Milkstone 


A vel] 724 co. {BELFASD LTD, *s GH x 
TINTO MANAGEMENT SERVICES. ' UK) 
LTD, Barrington House 





— MACHINE TOOL CORPORATION 
124 St Vincent St, Glasgow, C2 
tel: Glasgow Douglas 6586 
SCOTTS ENGINEERING (NEWPORT) LID, 
Stafford Rd, Newport, Mon tel: 59631-2 
SCREW MACHINE PRODUCTS LTD, Woobum 
Green, Nr High Wycombe, Bucks 
tel: Bourne End 101 
SCULL & SON LTD, ARTHUR, 3/4 Prince's 
Buildings, Bristol, 8 tel: 36851 
SEALED MOTOR CONSIRUCTION CO LID, 
Bristol Rd, Bridgwater, Somerset 
tel: Bridgwater 2792 
SEALEY ENGINEERING CO LTD, 148 Sow 
Park Rd, Wimbledon, London, SW19 
tel: Liberty 6444 
SEMI-CONDUCTORS LTD, Cheney Manor, 


Swindon, Wilts tel: Swindon 6421 
SENIOR ECC YNOMISERS LTD, 11 Southampton 
Row, London, WC! tel: Holborn 7543 
SENTINEL (SHREW SBI RY) LTD, Whitchurch 
Rd, Shrewsbury, Salop tel: Shrewsbury 2011 


SERCK RADIATORS LTD, SERCK TUBES 
LTD, Warwick Rd, Birming .% 1] 
el: Victoria 4353 
SERVICE ELECTRIC CO LTD, Sconeutts Works, 
Honepot Lane, Stanmore, Mid 
tel: Edgware 5566 
SERVIS RECORDERS LTD, 19 London Rd 


Grioucester fel: 24125 
SERVOMEX CONTROLS LTD, Crowbor 

Sussex tel; Crowborough 
SHANDON SCIENTIFIC CO LTD, 6 Cro 

Place, London, S\W7 tel: Knightsbridge 





SHARPLES CENTRIFUGES LTD, Tower Works 
Doman Rd, Camberley, Surrey 

tel: Camberley 2601 

SHAW & McINNES LTD, 189 Firhiil Rd, Gilas- 





gow, NW tel: Maryhill 1175 
SHAW GLASGOW LTD, Maryhill Ironworks, 
jlasgow, NW tel: Maryhill 1154 
SHAW-PETRIE LTD, Kelvin Av, North Hilling- 
ton, Glasgow, SW2 tel: Halfway 5551/6 
SHAWE METAI SPINNING WORKS, Swinton 
S:. London, WC tel: Terminus 7 1422 
SHEEPBRIDG} ALLOY CASTINGS LTD, H: - 
ton Rd, Sutton-in-Ashfield, Notts tel 590 
SHEEPBRIDGE ENG INEI RING LTD, Chester- 
field. Derby tel: Chesterfield 5471 


SHEET METAL ENGINEERING LTD, (S.M.E.) 
LTD, Dublin Road, Howth, Dublin, Ireland 

tel: Dublin 322411 

ast) hace SPECIALITIES LTD, (see 7Z« r 


SHEFFIELD SMELTING CO LTD, THE, Royds 

ill! St. Sheffield, 4 tel: 26511 

SHEL CHEMICAL CO LTD, Marlborough House, 
15/17 Gt Marlborough St, Lon — ‘1 


°l: Gerrard ) 

SHELL-MEX AND BP LTD, Steit- Mex House, 
Strand, London, WC2 fel: Temple Bar 1234 
SHORROCK SUPERCHARGERS LTD, Church St 
Wednesbury, Staffs tel: 1081 
SHORT BROS & HARLAND LTD, Seaplane 
Works, Queens Island, Belfast tel: 58444 


SHORT & MASON LTD, Aneroid Works, 
Wood St, London, E17 tel: Coppermi!l! 2203 
SIEBE GORMAN & co LTD, Neptune Works, 
Davis Rd, Chessington, Surrey 
el: E’mbridge 5900 
SIEMENS EDISON SWAN L TD (ow AE.I 
(Woolwich) Ltd) 
155 Charing Cross Rd, London WC2 
tel: Gerrard 8660 
38 Upper Thames St, London, EC4 
tel: Central 2332 
Woolwich, London, SEI8 tel: Woolwich 2020 
SIEREX LTD, 241 Tottenham Court Rd, London, 
wi tel: Langham 2464 
SIGMA INSTRUMENT CO LTD, Spring Rd, 


Letchworth, Herts tel: Letchworth 1845 
SIGMUND PUMPS LTD, Team Valley, Gates- 
head, 11, Co Durham tel: Low Feil 75051 
SILENTBLOC LTD, Manor Royal, Crawley, 
Sussex tel: Crawley 2100 


su IC A GEL LTD, 62 Shaftesbury Av, Lon Jon, 
W tel: Gerrard § 
SILVERTOWN RUBBER CO LTD, Hega Ho, 
Vincent Sq, London, SW1 tel: Victoria 8323 


SIMM (ENGINEERING) LID, G. E., 27 Brooms- 








erove Rd, Sheffield, 10 tel: 64436 
SIMMONDS LTD, L, E., 5 Byron Rd, Harrow, 
Middx tel: Harrow 7797 


SIMMONS & HAWKER LTD, Southdown Works, 
Point Pleasant, London, SW18 

tel: Vandyke 4401 

SIMMS MOTOR UNITS LTD, Oak Lane, Lon- 


don. N2 tel: Finchley 2262 
SIMMS SONS & COOKE LTD, W., J., Haydn Rd 

Sherwood, Nottingham tel: ¢ 264 
SIMON-CARVES LTD, Cheadle Heath, Stockr. rt, 

Cheshire tel: Gatley 3600 


SIMON & SONS LTD, RICHARD, Phoenix 
Works, Vernon Rd, Basford, Nottingham 
tel: Nottingham 

SIMONS & CO LTD, WILIAM, London W 
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Renfrew tel: Renfrew 2225 
SIMPLEX ELECTRIC CO LTD, Broadwell, Nr 
Oldbury, Birmingham tel: Broadwell 1515 
SIMPLIFIX COUPLINGS LTD, Hargrave Rd 
Maidenhead, Berk tel: Maidenhead 2271 


te 
SINGER INSTRU MENT CO LTD, 83 London 
Rd, Reading. Berks 
SINTERED PRODUCTS LTD, Hamilton Rd, 
Sutton-in-Ashficld, Notts 
tel: Sutton-in-Ashfield 4590 
SKEFKO BALL BEARING COMPANY LTD 
THE, Leagrave Rd, Luton, Beds tel: Luton 45700 
SKINNINGROVE IRON CO LTD, Skinningrove 
Tron & Steel Works, PO Box No 1, Saltburn- 
by-the-Sea, Yorks tel: Loftus 212 
SMITH BROS & CO (HYSON) LTD, Hyson 
Green Valve Works, Bobbers Mill Rd, Las 
tel 7723 





tingham 
SMITH & CO ELECTRICAL ENGINEE 
LID, W. H., 12 York St, Manchester, 2 
tel: Centra! 2991 
SMITH & SONS (CLERKENWELL), LTD, J. 
50 St Johns Sq, London, EC! 
"tel: Clerkenwell 1277 





[ION 
6586 
1631-2 
bum 
d 101 
ince’s 


36851 
LTD, 





yke 4401 
ie, Lon- 
ley 2242 
avdn Rd, 

4 


London 


ton Rd, 


field 


Y LTD 
uton 47 
inningrove 
Saltburn- 
oftus 212 
>, Hyson 
Rd, Né 
tel: 77234 
YEERING 


T, 
ntral 2991 


LTD, 


well 
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SMITHS INDUSTRIAL INSTRUMENTS LTD, 
Chronos Works, North Circular Rd, London, 
NW2 tel: Gladstone 1136 

SOAG he TOOLS LTD, 7 Juxon S&S, 
London, SE tel: Reliance 7201 

SOIL ME CHANICS LTD, 65 Old Church St, SW3 

tel: Flaxman 8111 

SOLARTRON ELECTRONIC GROUP LTD, 

Queens Rd Thames Ditton, Surrey 
tel: Emberbrook 5522 

SOLEX (GAUGES) LTD, 72 High Rd, Chiswick, 
London, W4 tel: Chiswick 4815 

SOLU i ‘HALL LTD, 15/18 Clipstone St, Gt 
Portland St, London, W1 tel: Museum 6342 

SOM! “s LTD, WALTER, Haywood Forge, 

esowen, Nr Birmingham’ tel: Halesowen 1185 

SOM! RVI LE LABORATORIES LTD, 27 Union 

London, SEl tel: Hop 582 
atts & SON LTD, Dunstable Rd, Richmond, 
Surt tel: Richmond 0038 

SOUTH DURHAM STEEL & IRON CO LTD, 

Cargo Fieet Iron Works, Middlesbrough 
tel: Middlesbrough 2631 

SOUTH LONDON ELECTRICAL EQUIPMENT 

CO LTD, Lanier Works, Hither Green Lane, 





London, SE13 tel: Lee Green 4815 
SOUTHBOROUGH (WEYBRIDGE) LTD, 112 
Coombe Lane, London, SW20 


tel: Wimbledon 6311 
SOUTHERN | aes LTD, Meadfield Rd, 
Langley, Buck tel: Langley 301 
SOUTHE RN INSTRUME NTS COMPUTER DIVI- 
SION, Frimley Rd, Camberley, Surrey 
tei: Camberley 2230 
SPANNER BOILERS LTD, Ww okingham Rd, Brack- 
nell, Berks tel; Bracknell 1500 
SPE CO LTD, Edinburgh Ave, eer Estate, 
Slough 232 
SPEMBLY LTD, New Road Avenue, ‘Canthem, 
Kent tel: Chatham 44944 
SPENBOROUGII ENGINEERING Co LTD, 
Valle Works, Union Rd, Heckmondwike, 


Yorks tel: Heckmondwike 924 
SPENCER CHAPMAN & MESSEL LTD, 45 Park 
Lane, London, WI tel: Grosvenor 4311 
SPENCER & CO LTD, W., Warren St, Shef- 
field, 4 fel: 25281 
SPENCER (MELKSHAM) LTD, Beanacre Rd, 
Meiksham, Wilts tel: Melksham 2251 


SPENCER & SONS (MARKET HARBOROUGH) 
— Great Bowden Rd, Market Harborough, 
tel: 2651 

sr NC ER-BONECOURT-CLARKSON LTD, 7 
tock Sq, London, WC1 fel: Euston 4321 
SPER’ ¥ GYROSCOPE CO LTD, Great West 


Rd, Brentford, Middx tel: Isleworth 1241 
SPIRAI ITUBE & COMPONENTS CO LTD, 
Osmaston Park Rd, Derby tei: Derby 48761 
SPIRAX-SARCO LTD, Charlton Ho, Cheltenhs am, 
G tel: Cheltenham $17 
SPIR¢ ILLS LTD, London Rd, P ulborough, 
S x tel: Pulborough 2401 


SPRINGHAM & CO, G., Harlow New Town, 
Essex tel: Harlow 24108 
SPUN CONCRETE LTD, Lichfield Rd, Branston, 
Sta tel: Barton-under-Ncedwood 286 
STABILAG CO LTD. Mark Rd, Hemel Hemp- 
stead, Herts tel: Boxmoor 4481 
STAINLESS EQUIPMENT CO (METAL FINISH- 
ERS) LTD, 72 De Beauvoir Crescent, London, 
Ni tel: Clissold 4141 
STAINLESS STEEL PROFILE CUTTERS LTD, 
Fai Works, King’s Grove, Maidenhead, Berks 
5 tel: 1522 
STAINLESS STEEL VESSELS (LONDON) LTD, 
Granville House, Arundel! St, London, WC2 
tel: Temple Bar 3021 
STAINLESS STEEL WIRE CO LID, The Bar- 


rack Langsett Rd, Sheffield, 6 tel: 344241 
STANDARD & POCHIN BROS LTD, THE, 
Evington Valley Rd, Leicester tel: 36114 


ORES TELEPHONES & C ABLES LID, 
I ight House, 63 Aldwych, WC 

él: Holborn 8765 

STANFIELD & CARVER LTD, Clayson Cham- 
be 13 Carrington St, Nottingham  ¢el: 52785 

STANHOPE-SETA, 387 Chapter Rd, London, 
NW2 tel: Willesden 1142 

STANLEY & CO LTD, W. F., Avery Hill Rd, 


London, SE9 tel: Eltham 3836 
StLANTON INSTRUMENTS LTD, 119 Oxford St, 
London, W1 tel: Gerrard 7533 
STANTON IRONWORKS CO LTD, THE, Stan- 
ton, Nr Nottingham tel: Ilkeston 86 
STAVELEY IRON & CHEMICAI CoO LTD, 
THE, Nr Chesterficid tel: Chesterfield 7251 


STEAM AND COMBUSTION ENGINEERING 
LTD, Bankfield Works, Kearsley, Farnworth, 
Lancs tel: 854 

STEATITE & PORCELAIN PRODUCTS LTD, 
Stourport-on-Severn, Worcs tel: Stourport 2271 

STEEL & CO LTD, J, M., Kern House, 36 Kings- 


way, London, WC2 tel: Holborn 2532 
STEEL COMPANY OF SCOTLAND LTD, 132 
Blochairn Rd, Glasgow, N tel: Bell 4411 


STEEL COMPANY OF WALES LTD, THE, 
Abbey Works, Port Ta!bot, Glam 
tel: Port Talbot 3161 
STEEL, PEECH & TOZER (Branch of The United 
Steel Cos Ltd), PO Box 50, Rotherham 
tel: Rotherham 2181 
STEELS ENGINEERING INSTALLATIONS 
LTD, Crown Works, Sunderland, Co Durham 
tel: Sunderland 56281 
STEELS ENGINEERING PRODUCTS LTD, 
Crown Works, Sunderland, Co Durham 
tel: Sunderland 56281 
STEEFI a DING CO LTD, 18 Union Rd, 


London, SW tel; Macaulay 6666 
STEIN & ATRINGON LTD, 25 Wilton Rd, Lon- 
don, SW1 tel: Victoria 4661 


STEIN ATKINSON VICKERS HYDRAULIC 
LTD, 197 Knightsbridge, London, SW7 
tel: Knightsbridge 9641 


STEMCO LTD, 66 Parkway, 


CONSTRUCTION & MAINTEN- 
> Ete, 7 
& CO LTD, R. A., 


SCEMOISt Rd. WCl 
STERIGAS CONSTRU CTION CO LTD, Walm- 


: Periva 
FOUNDRY SPECIALTIES 
, London Rd, Bedford 


STERLING METALS LTD, Gipsy 


1 LEKTRON (GREAT BRITAIN) LTD, 
‘1 . 
CC )MMUNICATIONS 


MANUFACTURING CO 
Hollingsworth Works, } 


w, C . 
STEWART AERONAUTICAL SUPPLY CO LTD, 


TEMP! EWOOD HAWKSLEY 
» Thornliebank Indus- Av, : 
Estate, Spearsbridge, TENSOME TE eR LTD, Mortand Rd, Croydon, 


& CO LTD, DUNCAN, Park Gate, TERRAPIN LTD, 6 Porter St, ! 
Gk C : ‘ 

STEWARTS AND LLOYDS —, 41 Oswald St, TERRASPAN LTD, Gate St, 
PO Box 5, Glasgow, C 

rfEST EQUIPMENT LTD, Gatwick Rd, 

sussex 

3 ENGINEERING ‘LTD, TEXAS INSTRUMENTS LTD, Dallas 

South, Poynton, Ches : 

STOKES TAYLOR 
tion, Sutton-in-Ashfield, Notts 

Sutton-in-Ashfield 694 


Wallsend, 'N ort humber!: 


fel: 

edo, SWI —_ THE RMO ENGINI i RS LTD, Africa Ho, Kings- 
(CHARLTON) LTD, tel: 

“INSTAL LATIONS CO LTD. 

STONEBRIDGE ELECTRICAL Blackfriars Rd, SE} 

Queen Anne’s Gate, 


2/10 Valentine Place, 


THERMO- PL. — 


tel: 
HENSHAW LTD, 
‘E FILTERS LTD, 38 Ingate Place, 


sTUART-TUR NE} “tel: 
STUART-TURNER THOMPSON & CAPPER LTD, Pvsong Hall Rd, 
4 


tel: 
THOMPSON BROTH ERS (BILSTON), L TD, Brad- 


tel: Mansion Fioues 0533 
SUC CH & SONS LTD, JOHN, Swindon Rd, Chel- 


hompsc /olverhé d- 
SUFFOLK IRON FOUNDRY (1920) LTD, Stow- Thompson (Wolverhamr 
SULZER soe (LONDON) LTD, 31 Bedford Sa. 


28 St James's Sa, London, 


SU INN IC CONTROL SI TD (Instrumentati yn Divi- INSI RUMI iENT CO LTD, 
I rha 








Norton Factory Centre, Birmingham, 
tel: King’s Norton 2041 
SUPERVENTS LTD, Sidcup eo 


Ti hon npson (Wolverhamp- 


a therland te 
SWALES (FILTERS) THOMPS(¢ IN (PIPEW ORK) LTD, 


fel: 
MPSON (WOLVERHAMPTON) ! YD, IOHN. 


. ioces"s Gate, London, Swi 


E Is tel: 
. (ENGINEERS) LTD, SAMU EL 4th “AV, i 
‘ i INDUSTRIES LTD “(see 


Southampton 48214 





= 


AYLOR CONTROLS 


, El7 
‘AYLOR’ ELECTRICAL 
TAYLOR RUSTLESS FITTINGS CO LTD, 7 


e P @ 
& MASON LTD, 280 Wood » H., Werndee Hall, 
. ; : 


TAYLOR STAINLESS yomeErove Rd, Sheffield, 
TAYLOR & HOBSON LTD (a division 
ank Precisi dustries _ . 
of ese Precision Industries Ltd), : Niniiog Fionn aso8 
T. AYL OR WOODROW CONST RL CTION 


basa il JAC ‘KSON 
be | 


LTD, ‘Wood Burcote 
tel: 312 


& SON LTD, Riverbank Works, S 
TEDDINGTON AIRCRAFT CONTROLS LTD, : 


TOWNSON & MERCER LTD, Beddington Lane, 
E I: Thornton Heath 6262 
(THORNEYCROFT) 


Sunbury-on-Thames, 
: Sunbury-on-Thames 600 
TEES SIDE BRIDGE & ENGINEERING WORKS 
, Middlesbrough, Yorks 

tel; Middlesbrough 2021 


TRAUGHEER FILTEX CO LTD, Wednesfield 
j Wednesfield Rd, Wolverhampton 


te 
TRENT VALVE CO LTD, 47 Great Eastern_St, 


TELEFLEX PRODUCTS LTD, Remote Control 
Division, Basildon, Essex i Y 
CONDENSER CO LTD, THE, 





NUCLEAR 
POWER 

BUYERS’ 

GUID: 


FEB 60 


TRINITY PUMPS LTD, Oswestry, Salop 
tel: Oswestry 9433 
TRIST & CO LTD, RONALD, Bath Rd, Slough, 
Bucks tel: Slough 25041 
TRO! l OPE & COLLS LTD, 1 Noble S&S, 
Gresham St, London, EC2 tel: Monarch 3000 
TRI MI TER CO LTD, Milltown St, Radcliffe, 
Manchester tel: Radcliffe 2675 
INVESTMENTS LTD, The Adelphi, Lon- 
wo tel: Trafalgar 5633 
PRODUCTS LTD (Tube Investments Ltd), 
PO Box 13, Popes Lane, Oldbury, Birmingham 
tel: Broadwell 1651 
TUBFELA ENG _ ERING CO LID, Fowler Rd, 
Hainault, Es tel: Hainault 4426 
TUBES I ID rr a Investments Ltd), Rocky Lane 
Birmingham tel: Aston Cross 3030 
TUDOR ACCUMULATOR CO LTD (Gee D.P. 
Battery Co Ltd) 
TUPHOLME & CO LTD, GEORGE F., Tome 
Work«, Carwood Rd, Sheffield, 4 tel 387051 


TURBINE GEARS LTD, Stockport, —— 

1: Gatley 3621 
matmnenen Works, 
t 


TURNER & BROWN LTD, 
Davenport St, Bolton, Lancs 
TURNER BROTHERS ASBESTOS CO 
Rochdale, La tel: Rochdale 422 
TURNER ELECTRICAL INSTRUMENTS LTD, 
ERNEST, Chiltern Works, High Wycombe 
Bucks tel: High Wycombe 1301 
URNER MANUFACTURING CO LTD, Wul- 
fruna Works, Villiers St, Wolverhampton 
TURNERS ASBESTOS C EMENT 
Manchester, 17 tel: Trafford Park 2181 
TURREI GRINDING WHEEL CO LTD, Turret 
Works, Fordbridge Rd, ~_ —_ n-Tt ames 
Middx S anbury 33 
20th CENTURY ELECTRONICS ‘LTD, 
Works, King Henry's Drive, 
Croydon, Surrey tel 
a" COUPLINGS LTD, The Green 
nham, Middx tel: Popesgrove 
IWISTEEI REINFORCEMENT LTD (see G.K.N 
Reinforcement Ltd) 
r'YER & CO LTD, Merrow, Guildford, Surrey 
tel: Guildford 2211 
rYLORS OF LONDON LTD, Belle Isle, York 
Way, N.7 tel: North 1625 
UD ENGINEERING CO LTD, Cumberland Ay, 
London, NW10 tel: Elgar 6581 
ULTRASONICS LTD, Westgate, = y, Yorks 
Otley 3221 
ULTRASONOSCOPE CO (LONDON) LTD, Sud- 
bourne Rd, London, SW2 tel: Brixton 4041 
UNDERWATER SALES LTD, 91 Princedale Rd, 
London, W11 tel: Park 4468 
UNIBRIX RADIATION SHIELDINGS LID (se 
United Chemicals (London) Ltd) 
JINICAM INSTRUMENTS LTD, Arbury Works, 
Cambridge tel: Cambridge 5522 
JINIFLOC LTD, 2 St Mary St, Swansea 
tel: Swansea 55164 
int St, London 
tel: Legation 5361 
NION FIBRE PIPES (GREAT BRITAIN) LTD, 
ilpits, Watford, Herts tel: Gadebrook 4551 
NIT SUPERHEATER & PIPE CO LTD, THI 
Unit Works, Swansea tel: Swansea 54091 
NITED AIR COIL LTD, 28 New Bridge St, 
London, EC4 tel: Central 4603 
INITED CHEMICALS LONDON) LTD, 47 
Victoria St, London, SW1 tel: Tate Gallery 9121 
NITED FILTERS & ENGINEERING LTD, 
Unifilter Ho, Burston Rd, London, SW15 
tel: Putney 4441 
TUBING CO 
231 High 


NION CARBIDE LTD, 103 } 
Wi 


NITED FLEXIBLI METALLIC 
LTD, THE, K B e House, 229 
Holborn, London, WC 1 tel: Chancery 6705 
NITED KINGDOM OPTICAL BAUSCH & 
LOMB LTD, Television Ho, Kingsway, London, 
WC2 tel: Chancery 6438 
NITED SPRING CO LTD, Abford Ho, Wilton 
St, London, SW1 tel: Victoria 2433 
NITED STATES METALLIC PACKING CO 
LTD, Soho Works, Allerton Rd, Bradford, 8, 
Yorks tel: 41284 
INITED STEEL COMPANIES LTD, THE, 17 
Westbourne Rd, Shefficid, 10 tel: 60081 
NITED STEEL SIRUCTURAL CO LTD (see 
United Steel Companies Ltd) 
NIVERSAI CONTROL EQUIPMENT LID 
Brimscombe, Stroud, Glos fel: Brimscombe 3022 
NIVERSAL BOILERS & ENGINEERING CO 
LTD, Fulledge Works, Holmes St Burnley, 
Lancs tel; Burnley 3121 
NIVERSAL ENGRAVING CO LTD, 317 Lee 
am Rd, London, SE12 tel: Lee Green 4478 
NIVERSAL PATTERN & PRECISION ENGIN- 
EI RIN G CO LTD, THE, 14/20 Kelvin Way, 
Crawley, Sus-ex fel: Crawley 2345 
VACU-BLAST LTD, 4 Golden Sq, London, W1 
tel: Gerrard 4768 
APPLICATIONS LTD, 
Lanarks tel: Wishaw 12 
(CAMBRIDGE) LTD 
St, Cambridge 
tel: Cambridge 5714 
ARATIO-STRATELINE GEARS LTD, 278 
Aberdeen Av, Slough, Bucks tel: Slough 20271 
VARLEY-FMC LTD, Ferry Lane, Brentford, 
Middx tel: Ealing 1185 
AUGHAN CRANE CO LTD, West Gorton, 
Manchester, 12 tel: East 2771 
VEEDIP LID, St Helens Works, Slough, Bucks 
tel: 25101 
VENESTA LTD, Vintry Ho, Queen S; P!, London, 
LC4 tel; Central 3040 
VENNER LTD, Kingston By-Pass, New Malden, 
Surrey tel: Malden 2442 
VENNER ACCUMULATORS LTD, Kingston By- 
Pass, New Malden, Surrey tel: Malden 2442 
VENNER ELECTRONICS LTD, Kingston By-Pass, 
New Malden, Surrey tel; Malden 2442 


VACUUM INDUSTRIAI 
Netherton Rd, Wishaw, 
VACUUM RESEARCH 
Quayside, Bridge 


VENT-AXIA LTD, 9 Victoria St, London, SW1 
tel: Abbey 2244 
VERITYS LTD, , Brettenham Ho, Lancaster Place, 
London, W.C tel: Temple Bar 3835 
VERNON INSTRU MENT CO LTD, Wilbury 
Way, Hitchin, Herts tel: Hitchin 2322 
VERSIL LTD, Rayner Mills, Liversedge, Yorks 
tel: Cleckheaton 640 
(AIRCRAFT) LTD, 
London, SWI 
tel: Abbey 7777 
——— LTD, 
—— Eye 
: Abbey 7777 
ENGINEE SRING LTD, 
London, SW1 
tel: Abbey 7777 
Harrow, Middx 
tel: Harrow 8211 
VICTAULIC CO LTD, THE, 113 Park Lane, 
London, WI tel: Mayfair 9641 
VICTOR PRODUCTS (WALLSEND) LTD, Wall- 
send-on-Tyne tel: Wall send 68331 
VINCENT & CO, A, L., 37 Skinner St, London, 
tel: Terminus 2312 
715 North Circular Rd, Lon- 
don, NW2 tel: Gladstone 6373 
VISCO ENGINEERING CO LTD, THE, Stafford 
Rd, Croydon tel: Croydon 4181 
VOKES LTD, Guildford, Surrey tel: 62861 
VOKES GENSPRING LTD (Subsidiary of Vokes 
Ltd), Guildford, Surrey tel: Guildford 62861 
VOLEX ELECTRICAL PRODUCTS LTD, Salford, 
6, Lancs tel; Pendleton 4373 
VULCAN BOILER & GENERAL INSURANGE 
CO LTD, 67 King St, Manchester, 2 
tel: Blackfriars 6611 
VW CO LTD, Radspray Works, High St, London, 
E15 tel: Maryland 4478 
ENGINEERING LTD, Crowhurst Rd, 
ighton, 6 tel: Brighton 59277 
WADKIN LTD, Green Lane Works, Leicester 
tel; Leicester 68151 
W nat Oe. DOVE BITUMASTIC LTD, Hebburn, 
» Durham tel: Hebburn 832321 
W AnEe IELD-DICK INDUSTRIAL OILS LTD, 
Castrol House, Marylebone Rd, London, NW1 
tel: Hunter 4455 
WALKER BROS LTD, Victoria Ironworks, Wal!- 
sall, Staffs tel: Walsall 3136 
WALKER BROS (WIGAN) LTD, Pagefield Iron- 
works, Wigan, Lancs tel: Wigan 3214 
WALKER & CO LTD, JAMES, Lion Works, 
Voking, Surrey tel: Woking 2432 
WALKER & CO (HALIFAX) LTD, P. M., Alex- 
andra Works, Hopwood Lane, Halifax, Yorks 
tel: Halifax 3742 
WALKER LTD, C. & W., Midland Iron Works, 
Donnington, Wellington, Salop tel: Lilleshal! 37! 
WALLACE & TIERNAN LTD, Power Rd, 
Gunnersbury, W4 tel: Chiswick 7191 
WANDLESIDE CABLE WORKS LTD, 106 Gar- 
ratt Lane, Wandsworth, SW18 
tel: Vandyke 7544 
Albion Works, Sheffield 
tel: Sheffield 26311 
WARREN — LTD, 41 St James's Place, 
London, SW tel: Mayfair 9895 
WATSON & im (CONSTRUCTIONAL ENGIN- 
EERS) LTD, ROBERT, Bolton, Lancs 
tel: Bolton 5125 
WATSON-MARLOW AIR PUMP CO, 68 Ded- 
mere Rd, Marlow Bucks tel: Marlow 125 
WATSON & SONS LTD, W., Barnet, Herts 
tel; Barnet 4404 
(WELDING) LTD, W. G., Spring- 
field Rd, Hayes, Middx tel: Hayes 5661 
WAYNE KERR LABORATORIES LTD, THE, 
Roebuck Rd, Chessington, Surrey 
tel: Lower Hook 1131 
WAYNE TANK & PUMP CO LTD, Western Rd, 
Bracknell, Berks tel: Bracknell 1600 
WEATHERFOIL HEATING SYSTEMS LTD, 19 
Berkeley St, London, W1 tel: Grosvenor 5146 
WEBB & SONS LTD, JOSEPH, Irwell Forge, 
Bury, Lancs tel: Bury 693 
WEBB LTD, WILLIAM A., 1-9 Perrymans Farm 
Rd, Ilford, Essex tel: Valentine 6492 
WEIR LTD. G. & J., Cathcart, Glasgow, S4 
tel: Merrylee 7141 
WEIR VALVES LTD, 95 Coltness St, Qucenslie 
Industrial Estate, Glasgow, E3 


VICKERS ARMSTRONG 
Vickers House, Broadway, 


VICKERS-ARMSTRONGS 
Vickers House, Broadway, 


VICKERS NUCLEAR 
Vickers House, Broadway, 


VICSONS LTD, Pinner Rd, 


EC1 
VINTEN LTD, W., 


WARD LTD, THOS W., 


WATSON 


tel; Shettleston 4201 
WELDING INDUSTRIES LTD, 90 Victoria St, 
Bristol, 1 tel: Bristo] 2-4458 
WELDING SYEEL TUBE CO LTD, Rocky La, 
Birmingham, 6 tel: Aston Cross 3030 
WELDING sUPERVISION LTD, CJB House, 
Eastbourne ‘,errace, London, W2 
tel: Ambassador 8080 
WELDING SUPPLIES LTD (now ESAB LTD), 
Beechings Way, Gillingham, Kent 
tei: Rainham 82233 
WELDING TECHNICAL SERVICES LTD, Hurst 
Mill, Birmingham, 30 tel: Kings Norton 2360 
WELDLESS STEEL TUBE CO LTD. (Tube In- 
vestments Ltd), Wednesfield, Staffs 
tel: Wednesfield 31601 
WELFORD GRAVELS LTD, Goldington, Nr Bed- 
ford tel: Bedford 4587 
WELLINGTON TUBE WORKS LTD, Great 
Bridge, lipton, Staffs tel: Tipton 1242 
WELLMAN SMITH OWEN ENGINEERING 
CORP LTD, THE, Parnell Ho, Wilton Rd, 
London, SW1 tel: Victoria 7752 
WEST INSTRUMENT LTD, 52 West St, 
Brighton, 1 tel: Brighton 28106 
WEST LONDON IRON & WIRE WORKS LTD, 
(see A.C.M. Electronics Ltd) 
WESTERN DETAIL MANUFACTURERS LTD, 
Western Works, Staple Hill, Bristol 
tel: 65-5097 & 65-2825 
WESTINGHOUSE BRAKE & SIGNAL CO LTD, 
82 York Way, London, NI tel: Terminus 6432 


WESTON & CO LTD, CHARLES, Irwell Bank 
Works, Douglas Green, Salford, 6, Lancs 
tel: Templeton 2857 
WESTOOL LTD, St, Helen’s Auckland, Co 
Durham tel: West Auckland 55] 
WESTOVER NUCLEAR EQUIPMENT LTD, 
Riverside Works, River Rd, Barking, Essex 
tel: Rippleway 2713 
W EY — BROS LTD, Langston Rd, Loughton, 
tel: Loughton 3886 
WwW HARTON CRANE & HOIST CO LTD, THR, 
Station Rd, Reddish, Stockport, Cheshire 
tel: Heaton Moor 2227 
WwW a LTD, 10 Woodside Crescent, Glas. 
Cc tel: Douglas 2425 
WHESSOB LTD, Darlington, Co Durham 
tel: Darlington 5315 
WHIPP & BOURNE LTD, Switchgear Works, 
Castleton, Rochdale, Lancs tel: Castleton 5721] 
WHITBY & CHANDI ER LTD, Witcham Works, 
Brunswick Rd, Sheffield, 3 tel 25058 
WHITE ELECTRICAL INSTRU pom vel CO LTD, 
10 Amwell St, Rosebery Av, London, ECI 
tel: Terminus 247] 
WHITEHEAD IRON & STEEL CO LTD, New. 
port, Mon tel: Newport (Mon) 65401 
WHITTAKER HALL & CO (1929) LTD, Black 
Lane Engineering Works, Radcliffe, Nr Man- 
chester tel: Radcliffe 2421 
WICKSTEED & CO (i920) LTD, CHARLES, 
Stamford Rd Works, Kettering, Northanis 
tel: Kettering 3113 
WIDDOP & CO LTD, H., 37/41 Bedford Row, 
London, WCl tel: Holborn 688 i 
WIDNES FOUNDRY & ENGINEERING CO 
LTD, Lugsdale Rd, Widnes, Lancs 
tel: Widnes 2551 
Wiggin St, Bir- 
Edgbaston 2245 
FURNACES LID, 


WIGGIN & CO LTD, HENRY, 
mingham, 16 tel: 
WILD-BARFIELD ELECTRIC 
Elecfurn Works, Otterspool Way, Watford By- 
pass, Watford, Herts tel: Watford 26091 
WILKES & CO, H., Alcosa Works, Stourport-on- 
Severn, Worcs tel: Stourport 311 
WILKINSON RUBBER LINATEX LTD, Cam- 
berley, Surrey tel: Camberiey 1595 
WILKINSONS TOOLS LTD, Kerfoot St, War- 
rington, Lancs tel: Warrington 32555 
WILLAN LTD, G. L., Sussex St, Sheffield, 4 
tel: Shefficid 24211 
WILLCOX & CO LTD, W. H., Southwark Ho, 
Southwark St, London, SEl tel: Hop 8022 
WILLIAMS & JAMES (ENGINEERS) LTD, 
Chequers Bridge, Gloucester tel; 24021 
WILLIAMS & WILLIAMS LTD, Reliance Works, 
Chester tel: Chester 24624 
WILMOT BREEDEN ie Amington Rd, Bir- 
mingham, 25 i: Acocks ig 3344 
WILSON & SON, EDW. ARD, Aintree Rd, Bootle, 
Liverpool, 20 tel: Bootle 2291 
WINDSHIELDS OF WORCESTER LTD, S& 
John’s Works, Worcester tel: Worcester 4344 
WINKWORTH MACHINERY LTD, 65 High St, 
Staines, Middx tel: 1010 
WINN LTD, W. ee Station Works, Dar- 
laston, Staffs el: James Bridge 2072 
WINSTON ELECTRONIC $ LTD, Govett Avy, 
Shepperton, Middx fel: Walton-on-Thames 6321 
WISEMAN & CO LTD, M., 61-71 Collier St, 
London, N1 tel: Terminus 9601 
WOLF ELECTRIC TOOLS LTD, Pioneer Works, 
Hanger Lane, London, WS5 
tel: Perivale 5631, 6421 
WOLSELEY ENGINEERING LTD, Wolseley 
Works, Electric Av, Birmingham, 6 fel: East 0435 
WOOD BROS & CO (GASKETS) LTD, Dewsbury 
Rd, Cleckheaton, Yorks fel: Cleckheaton 2334 
WOOD & CO LTD, EDWARD, Ocean Ironworks, 
Manchester, 17 tel: Trafford Park 2341 
WOOD & CO LTD, HUGH, Gateshead, 11, Co 
Durham tel: Low Fell 76083 
WOODMET LTD, Globe Lane, Dukinfield, Ches 
tel: Ashton-under-Lyne 3091 
WOODS OF COLCHESTER LTD, Braiswick 
Works, Colchester, Essex fel: Colchester Sill 
WORTHINGTON-SIMPSON LTD, PO Box 17, 
Newark, Notts tel: Newark 601 
WRAY (OPTICAL WORKS) LTD, Ashgrove Rd, 
Bromley, Kent tel: Ravensbourne 1729 
WRIGHT & CO LTD, ALEXANDER, 1 We 
minster Palace Gdns, London, SW1 
tel: Abbey 1! 
WRIGHT, ANDERSON & CO LTD, PO Box 
Gateshead, Co Durham tel: 722 
WRIGHTS ELECTRIC MOTORS (HALIFAX) 
LTD, Century Works, Pellon Lane, Halifax 
tel: 60201 
WS ELECTRONICS (PRODUCTION) LID, 
Brunel Rd, London, W3 tel: Shepherds Bush 7601 
WYKEHAM & CO LTD, W., 17 Cockspur St, 
London, SW1 tel: Whitehall 5307 
YARROW & CO LTD, Scotstoun, Glasgow, W4 
tel: Scotstoun 2228 
YATES PLANT LTD, Whidborne St, London, 
Wwcl tel: Terminus 0568 
YORKSHIRE ENGINEERING & WELDING CO 
(BRADFORD) LTD, Friar’s Works, Bradford 
Rd, Idle, Bradford, Yorks tel: Idle 470 
YORKSHIRE IMPERIAL METALS LTD, PO Box 
166, Leeds, 10 tel: 72222 
YOUNG & CO LTD, A, S., Tower Works, Wood- 
side La, London, N12 tel: Hillside 6606 
YOUNGMAN LTD, W. C., Manor Royal, Craw- 
ley, Sussex tel: Crawley 1234 
YOUNGS (LIFTING APPLIANCES) LTD, Byland 
Street Works, Birmingham, 16 tel: Edgbaston 3508 
ZEAL LTD, G. H., Lombard Rd, London, SW19 
tel: Liberty 2283 
ZENITH ELECTRIC CO LTD, THE, Zenith 
Works, Villiers Rd, London, NW2 
tel: Willesden 6581 
1/3 Brandon Rd, London, N7 
tel: North 2245 
ZINC CORPORATION LTD, 37 Dover St, Lon- 
don, Wl tel: Hyde Park 8161 


ZEPHAIR LTD, 
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ar 
PIPES ARE USED IN 
NUCLEAR AND CONVENTIONAL 


POWER STATIONS AND IN OIL 
REFINERIES THROUGHOUT THE WORLD 


SPUN IRON PIPES 


for water, gas or sewage 


SPUN CONCRETE PIPES 


for circulating water & drainage 


PRESTRESSED CONCRETE PRESSURE PIPES 


for water services 


FLANGED SPUN IRON PIPES 
for oil handling 


THICK WALL SPUN IRON PIPES 


for ash & dust disposal mains 


9.8,! 
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:  THELARGEST CAST IRON & CONCRETE PIPE MANUFACTURERS IN GREAT BRITAIN: 
THE STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM ENGLAND 


NUCLEAR POWER February 1960 Tick No 249 on reply card for further details 
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An artist's impression of the new 360,000 kw Nuclear Power Station under construction at Hunterston 


ATOMIC ENERGY DIVISION 


THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE + KINGSWAY + W.C.2. 








